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CHAPTER 1 


THE PATTERN OF KNOWLEDOfP 

The structure of a book. Facts cmd theories. The texture of knowledge. 
Evolution oj present-day knowledge. Special features of the periods. The 
framework of the pattern. Subdivisions. The complete picture. Conclu^tm. 


T o pick up an encyclopedia, 
and to study it at random, is 
to be overwhelmed by the 
vastness and the depth of know- 
ledge that has been collected within 
its covers. To prevent oneself from 
being lost in such a maze one must 
appreciate that there is a pattern 
or structure in knowledge which 
helps one to see how one part is 
related to another. 

Consider this book. It has been 
written by experts in a wide variety 
of fields, men and women who have 
made a life-study of the topics on 
which they have written. These 
people have been educated at 
schools and colleges which have 
been built by the labour of skilled 
workers, trained in their turn for 
many years in their special trades. 
As young men and women these 
writers were fed, clothed, and 
housed, by bakers and milkmen, 
tailois and garment workers, build- 
ers and architects, pl^ghmen and 
cowmen, bootmakers, cooks and 
domestic servants. Without their 
labours this book would never have 
been written. 

Examine the paper, the bindmg; 
think of the compositors, the men 
who made the type, the men who 
mixed the metiris, the operatives at 
the printing machines, tte designers 
of these machines, the engineers 
who assembled them, the mechanics 
who made the parts, those who 
tend them and keep them in run- 


ning or^, and again thMKdHh 
taught these men and woMwInr 
trades and professions. Think of 
the printing inks, the oils and dyes 
and other chemicals that have bm 
combined to produce just these 
inks, the tests and experiments that 
have been carried through for many 
years before precisely the right 
quality of ink and paper could be 
produced. Imagine the special 
technical knowledge that had to be 
discovered, the experience that had 
to be won before books of this 
nature could be produced in sufin 
cient quantity to satisfy the demand. 
This book with its revelation of 
knowledge was not produced by 
the writers alone whose names it 
bears, but by a vast multitude cX 
hands and brains (see Fig. 1). The 
whole community has played its 
part in its production. It is a conif 
munal, a social effort. It is a 
revelation not only of knowledge 
but of the technical capacity of 
present-day society. Human labour, 
skill and knowledge from the four 
comers of the Earth are brought to 
focus in it. 

In a sense this book is not even 
written today. It represents the 
sum of the skill, knowledge, ami 
experience of past generations: for 
w^ we can do or write today has 
been made possible by the labours 
of those who came beXovt ifs. Out 
of their experienee has come our 
knowledge-^ is our inheritaiKW 
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THE PATTERN OF KNOWLEDGE 
from those v^o have already lived, nitgecu Knowledge is a totality 


We stand at the highest pomt of 
development of the post We em- 
body within ourselves m our minds 
and m our habits, m our traditions 
and m our books, all that has gone 
before. Unless, therefore, we can 
see history as somethmg that grows 
and develops and to which we all 
contnbute, history becomes mean- 
ingless. The growth of knowledge 
is thoefore one of the ways ib which 
history unfolds itself So it is with 
all other forms of human activity 
So It IS with science, with music, 
with hterature, with industry Eadi 
holes with the past and leads towards 
theAiture has been fashioned 
by the hands, the brains and the 
feelings of countless people u^o 
have preceded us. and of the multi- 
tude of people who mauitam social 
life m aU Its complexity today 

BackaraoBd of Sooety 

This book, therefore, is an historic 
document that not only reflects the 
past, but mirrors the present also 
If, m the near future, our aviliza- 
tion were destroyed by atomic 
bombs, and if, of all our wut 
hbranes, this book alone survived, 
tens of thousands of years after 
this when Man once agam had 
laboriously built up a new way of 
bfe It would be possible to recon- 
struct in imagination the greater 
part of the avilization of today by 
a study, not only of the contents of 
this book, but of the actual mater- 
ials from whidi it is made For 
behind it stands the whole back- 
ground of modem society It is a 
document for a socul museum, 
because from an examination of its 
form and makMip can be deduced 
the technical level of society today. 

This book separates the field of 
knovdedge mto a senes of epeeial 


that has emerged by the united 
effort of mankind There is a one* 
ness or unity about It Each genera- 
tion learns its particular lesson 
from Its own experience, just as 
each mdividual does He works, 
thinks, feels— and what he learns 
he passes on to his children, and 
his neighbours It drops mto the 
common pool, becomes a tradition 
m the household, m the family, in 
the workshop, the factory or the 
office It finds Its way into conversa- 
tion, mto letters, mto books, mto 
schools and colleges It spreads 
outwards through the commumty 
like npples on the surface of water. 
Each generation mhents the best of 
past experience Each generation 
climbs on to the shoulders of the 
last, and looking back can surv^ 
with clearer vision what has been 
accomplished The child becomes 
cleverer than the father, although 
he may not have his special gifts, 
for he mherits a richer stock of 
knowledge, he can look back iqwn 
a longer stretch of history. 

Fscti aad Thsesle s 
Understandmg is not gained by 
thought alone It is also a practical 
afiair We do things, we try ideu 
out, we pon^r over the results, we 
draw conduflons and we try again. 
Theories are to desenbe, to 
explain, or to^ustify what has been 
done, and these theories are then 
tried out agam m practice In that 
sense life is an experiment earned 
through by individuals m a com- 
mumty, or It may be earned out 
the commumty itself Know- 
ledge 18 fact and theory^about the 
world wound us— mcludmg facts 
and theones about ourselves— and 
tfau knowledge is applied m the 
practice of hving. Frequenter 
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people are not veiy conaaoiu of 
all this, but they act and think 
more cl^ly when they ‘are alive to 
what they are domg 

A tune comes m the history of 
men when they seek to straighten 
out their knowledge in a systematic 
way They take the closely woven 
doth, whidi is the sum of their 
understandmg, and begm to pull 
the threads apart, to discover the 
texture Th^ unpick the strands 
and follow each as a thmg m itsdf, 
they unravel the pattern so that the 
way ui which vanous parts of 
knowledge fit together may become 
apparent For the whole body of 
l^wledge IS a going concern which 
18 needed m hvmg As m a watch, 
each cog interlocks with another 
One part cannot functicm without 
its neighbour 

Without general knowledge Man 
could not carry on Only after that 
IS he a specialist So this book has 
to be seen at one and the same tune, 
as a body of general knowledge, 
and as a senes of illustrations of the 
separate strands that have been 
followed up m specud detail withm 
the whole scheme or network The 
reader can follow it because he has 
the general knowledge necessary to 
live at this penod at all 

Prtadthe Man 

Knowledge, therefore, must date 
back to the eariiest stages of 
conscious hvmg matter on the 
Earth Ip surviving, such bemgs 
"learnt from expenence," and what 
they learnt, however mexact at that 
ata^ was knowledge Try to 
picture primitive Man, perhaps 
500,000 years ago, roughly 13,000 
•Boerations back A crowd con- 
■stmg of a typical member of each 
generatton could all stand m a 
■nail field of half an acre. Ihe 


earliest would be mere unavdized 
brutes (see Fig 2) who, hvmg in 
small family groups a prey to fear, 
msecunty and hunger, dwelling m 
caves and leafy bowers, fed on fish, 
buds, msects and roots Thev 
thinking and fedmg could hardly be 
separated They ttought with their 
feelings, and felt with then* thoughts 
With bare hands and claws they 
fought the wild animals of the 
forests— but they were cunnmg, 
more cunmng than the beasts 
Then were dozens of generations 
like those primitive creatures 

P regress m CfvillBUioii 
Many thousands of years after 
them come the men who discovered 
how to make fire then the mventors 
of the stone and the flmt axe, and 
the hammer The penod of tools 
had begun and civilization had 
taken its first leap forward This 
meant the beginmng of construction 
even if m its simplest terms With 
this came clearer thought, under- 
standing m a more modem sense 
Thousands of generations later they 
are smeltmg ores, and fashioning 
metal spears, kmves and utensils 
Soon "ome tte earliest tillers of the 
soil and the begmnmgs of ammal 
domesucation These are less like 
hunters, less like wandering tnbes 
and more like members of pnmitive 
agricultural commumties Theu 
general knowledge is now immense 
They have begun to be craftsmen 
although their mmds are still 
Uurred by the traditions of maiqr 
generations of fear and mysticism 
The world is so full of events 
thunder, lig htning , earthquakes, 
that am mcapaUe of bemg undei^ 
stoodreventt that mstil fear of the 
unknown, elaborate ntes and cere- 
momes have grown up to make 
peace with tfaeae flmes of natum 
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Fig. Z. Sequence oj types which traces the modem white back to the 
supposed ape-man. Neanderthal and Cro-magnon Man are named qfter 
caves In wMch human bones were founds the Neanderthal cave of the Dussel 
Valley, Germany, and the Cro-magnon cave of the Dordogne, Fiance, 


and to encourage the peculiar 
spirits that people their world, to 
deal kindly with them, to provide 
them with the rains th^ need and 
the crops on which they dqwnd for 
their survival. 

Archeologists who have dug out 
the sites on which these primitive 
communities settled have unearthed 
their axes and their spears, their 
burial places and the foundations 
of their dwellings. They have even 
built up a picture of the social 
customs of these primitive peoples, 
their rites and cenmonies, the 
badeground of knowledge and 
technique they had at their dis- 
posal, and the manner of their 
■ftistieexpreBsion. Whattheyknew 
of minerals and the treatment of 


ials out of which these artides were 
made. Since those days such sub- 
jects— they are specialized branches 
of knowledge discovered in the 
effort to satisfy human needs— have 
now expand^ into recognfaed 
branches of sdenct—MineraU^ 
and MetaUurgy. 

They had thdr own special 
dwelling houses and shrines, too, 
primitive os they were, in sriiich 
they used the mud, clay, wood and 
stones to be found in the eoviroo- 
ment in which they lived. Fneaady 
the same underlyi^ principles have 
served sinoe tli^ days to direct 
the devdopmem of that now highly 
technical subgect, ArdUtectare; for 
vrirether buiMinp be churches, 
bouses, fiwtories, or 
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matenali (and now abo mami- 
factund matanala) at the dispoal 
of soaeiy, and the purpose of the 
huildmgi, serve, alo^ with ideas of 
beauty and deganoe, to detemune 
the pnnopal diaiactoistics in sooh 
structures 

In vsfy much the same way, the 
inystical ntes and incantations 
through which these early men 
hoped to persuade the gods to 
provide the necessaiy rains to 
fertilize the soil, have now, after 
thousands of years of experience, 
evolved mto the scientific studies 
ci Climatology, Meteorology and 
Agriculture Sdence 

Qdtawl ffipwsdnii 

Looking back on these primitive 
commumties one can see how the 
possibihties for their survival de 
pended on a widenmg of theu 
understandmg of nature and a 
deepening of their knowledge Of 
how to handle the raw materials 
which nature provided, and so 
safeguard them^ves against acci- 
dent and catastrophe Withsecunty 
so won, came also the possibihty 
of cultural expression— crude as it 
might be— m song and dance, and 
m shape and form, the former 
assoaatfid in the first mstance with 
lehgioua and fertihty ntes, the latter 
m relation to their idols and their 

dftmiMitir iitwiMla 

As commumties grew m vat and 
complexity, language expanded with 
It, m the effort to express their 
gatfaermg expenenoe New prao> 
bees, new knowledge and new 
theories unphed a growing and 
more subtle use of words, a greater 
vocabulary With the invention of 
wnting, society took a new femi 
fiorward, for the act of putting signs 
or symbols on stone, on day, or 
fioaUy on parchment or paper. 


meant the bmh of SymtoKm to 
express ideas, though feehnfs, 
fe^ or informatioo In this sense 
It IS akm to all other fonns of 
artistic expressiOB wfaiefa are always 
symbolic of the tfamfs expressed 
It meant that an idea or a tram of 
thou^ could be fixed m tune, and 
re-examined at a later date The 
period had begun when men could 
begm to study their own thoughts 
ofasectivdy by re-reading these 
marks, just as they could stuify any 
other material object in nature 
There is little doubt that writing 
was ongmally of the nature of 
picture stones or Hteroglyphics, m 
which the umt was the whole vmrd 
or even the whole idea and that the 
alphabet m which the umt is a small 
fraction of a word, arose out of the 
attonpt to put together elementary 
pictures that brought out the sound 
of the whole word The relation of 
one language to another is now a 
special stady— Linguistics , while the 
study of tte history of words is 
called Philology The roots of 
language m its wntteo form he 
ultunatdy m the need men had for 
communicatuig ideas and informa- 
tiem methods other than by 
word of mouth Out of this social 
necessity has grown the vast region 
of cultural expression which we call 
generally Literature and Art 

ft,, ,eutui 

nMllfJ M aOOmJ 

Each period m the history of 
society, from the earliest of pnmitivB 
times to OUT modern mdustnalized 
society shows its own special 
features The hunting stage, the 
penod of primitive agriculture, the 
feudal pmiod m vdneh r«»«— 
comimmities were merged together 
under feudal lords to whom they 
owed allegianoe, and for whom they 
laboured as serfs, the era of the 
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F%. 3. SMpmnee the stages aj dese^pmem^ showing how saenee and 
art emerge in the struggle of man to control nature and to doeet his am 
dsstii^ The baronkd eastk was a typical exangfie of art coupled widi 
the need to nmintam feudal power during the Middle Ages 
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cnftfman and the mefchant who 
beoune wealthy by eelling the 
products of the craftsman in distant 
lands, and so mdirectly stunulatmg 
navigation and shipbuilding, the 
entry of the industrialist with his 
medianized system of factory pro- 
duction with Its consequent out- 
pounng of commodities to the four 
corners of the Earth, and most 
recently the emergence of the Soviet 
Socialist system m which private 
ownerdup of industrial machinery 
has disappeared-^l these represent 
distinct penods m the history of 
Man (see Fig 3) The study of the 
forces that brought these changes 
into being is called Sociology It 
includes also the detailed exanuna- 
tion of each period Because all 
knowledge has grown from the 
experience of men who have 
struggled to binld a way of hfe, and 
m doing so have brought about 
these vast social changes, it follows 
that sociology is the most funda- 
mental of all studies In a sense 
all other fields of mquiry are 
subdivisions of sociology 

Modes of Life 

Each such penod meant a dis- 
tinctive way of life for those iidio 
hved and toiled at that time Theu- 
minds and their feelings were bound 
up with the problems erf* their 
period Inheriting the knowledge 
and experience of their forbears, 
accepting the assumptions on udiicfa 
then* own way of hfe was based, and 
modifying tlm as a result of theu- 
own hmited experience they devel- 
oped a distinctive outlook on life 
To eadi, the stage of society in 
which he found himself seemed a 
permanency He could not see 
history as we see it today— an ever- 
changing process He tended to 
accept the recognized viewpoint on 


what was good and what was bad, 
what was important and what was 
not, and whm his duty lay People 
had common aspirations, t^ 
thought about the same things, their 
mmds tended to set in the same 
mould Th^ all breathed the same 
mental atmosphere All this means 
that m a very broad sense they had 
a common philosophy of life-^ 
common Ideology as it is called 
The study of ideologies can there- 
fore be regarded as a section of the 
wider study of sociology 

Breed Fkanswoifc 
We are now m a position to set 
out the broad framework withm 
which the pattern of knowledge 
must show Itself (see Fig 4) In the 
course of time each of these sub- 
sections has become itself sub- 
divided and specialized Saenoe, 
for example, has separated mto 
three broad basic studies (see Fig 4) 
The first is concerned with what hu 
emerged out of the various forms 
of group life through which com- 
mumties have passed Thus it 
uicludes History and Economics, 
with such special studies as Econo- 
imc liistory. Political Theories, 
Law, Irade, Commerce, Finance 
and Production The second 
embraces Physics, Mathematics, 
Chemistryand allied topics Physics 
attempts to set out the natural laws 
that ^ow themselves m the world 
around us the Laws of Motion, the 
Law of Gravitation, the Laws of 
Energy-change m the form of 
kinetic energy, heat energy, ligta 
energy, dectncal energy and even 
matter itself which is now regarded 
as a form of energy Mathematics 
IS a symbolic method for examining 
what IS logically unplied m any 
given set of assumptions, and for 
tracing out the consequences of the 
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various natiinl Iftivi. biithenfofe 
a veiy ftindamental part of acMotlfie 
theories, ex|insiiiig them in pradie 
and de^te form. The Science ef 
Afan, the third main subheading 
the other hand, is concerned with 
the place of Man in nature and deab 
with such topics as the Theory 
Evolution. It includes also the 
general subjects of Zoology and 
Botany, and their joint study in 
Biology : that is to say, the systematic 
examination of the structure of 
plant and animal life, and the 
relation between them. It includes 
also a study of the way in which 
environment and living matter act 
on each other— Ecology. 

Boideriaiid Sobleeti 
It will be seen at once that these 
three main divisions cannot be 
sqiarate and distinct studies. Not 
only are they linked together 
because their study emerges from 
the activities of man in society, but 
the general laws of the materia] 
world as detailed under the second 
heading apply also to living matt^. 
Thus there are borderland subjects 
such as Biochemistry, that is the 
chemistry of living matter. Again, 
the study of Mathematics includes 
such a subject as Statistics, the 
mathematical analysis of poups, 
and this finds its expression in 
social and economic problems and 
in the examination of the varieties 
of animal life for they also occur 
in groups. Moreover, one of the 
most fertile studies in relation to 
inheritance firom one generation to 
another. Genetics, as it.is called, is 
on the theoretical side at any rate 
almost a purely mathematical sub> 
ject. Again in Histology that deals 
with the structure of cells in animal 
life. Cytology, and other subdivided 
studies of living matter, the appara^ 


tui that Is uiod faM eene iflie being 
as a result of advances hi the 
physical sdenoas, and so for their 
interpretation, principles drawn 
ftom eaperience in phylucs are now 
invariably employed. 

Finally, society after all exists in 
a material world, and is conditioned 
and changed by it. Man exisU in 
society and is in his turn changed 
and con d itioned by that social 
environment. Thus the subject 
matter of the first subdivision, viz. 
Science of Sodety, is conditioned 
by the subject matter of the second, 
viz. Science of the Material World, 
while the subject matter of the third, 
viz. Seienee of Man, is conditioned 
by the remaining two. It is m this 
sense that attempts to separate a 
united body of knowledge into 
distinct sections must, in Some 
respects, falsify the picture. 

^ Ctn iJmCm 

MMMC 01 SNMBiy 

So far, the first main subdivision 
of the Sdenoe of Society is con* 
oemed with the technical and 
scientific aspect of social life. When 
we turn to the second of these three 
main subheadings : Cultural Prac- 
tice and the theories associated With 
it, we are drawn away from those 
purauits that are principally intel- 
lectual to those that ap^ first to 
the emotions and feelhigs — Music, 
Drama, Dancing, Fwtorial Art, 
Sculpture— pmlly also Architecture 
—Literature in prose, and in poetic 
form, the Cinema. In this field 
enter also the various techniques of 
expression that make use of scientific 
discovery in colouc, Uihting, nuter- 
ials; and the prind^ on wfaich 
judgments of value are based, viz. 
Aesthetics. On such a topic mudi 
knowledge is gained by a study of 
the historical evolution of each of 
three aspects of social and individual 
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Hi. 4. Dtagnm shawtnt haw the pattern of knowledge eon be Okenedto 
the branches cf a tree, with Us roots deep in idstery and preddsteey. 
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expiHHon In this seme this sub- 
section links up with the Science ef 
Society withm whidi history, m all 
Its aspects, must also fall Thus the 
table for the thnd mam heading 
takes Its form (see Fig 4) 

Again these are not distinct Two 
or more of these art forms may be 
linked together, as with music and 
dancmg for example Moreover, 
eadi of these has a special history 
of its own whidi reflects the soaal 
purpose of these brandies of art at 
different stages of society Hence, 
while It IS true that the artist 
expresses himself as an mdividual 
m the work whidi he creates, he 
does nevertheless speak or write for 
his period, and deals with topics 
that are understood and have mean- 
ing for his contemporaries In that 
sense art links up very closely with 
soaology Moreover, the rn^um 
wdiich is used leans heavily on the 
technical matenals that have been 
developed and invented at any stage 
The art of the cinema could not 
ccmie mto beuig until the technical 
and saentific problems of moving 
pictures had been solved Instru- 
mental music could not pass from 
the primitive stage until the piano, 
the organ, brass uistniments, the 
flute, the oboe, etc, had been 
developed It is not difficult to 
see why all of these professions 
were unable to expand to theu- 
present proportions until the age of 
commeioahsm had come When 
music was under the patronage of 
the church or of wealthy members 
of royal courts one daas of music 
was encouraged. When buamees 
enterprise seiaed on it as a source 
of profit a new level of popular- 
mtion developed as with jam. In 
this way it becomes clear how the 
background of social hfe oonditioos 
or tends to duuct oertam aspects of 


the course of artistic developmeBt. 
FmaUy, ffUboerioe covers the whole 
of this m the sense that it is oon^ 
cerned with the problem, m theory 
and m practice, of brmgmg it to 
the undCTStanding and appreoatum 
of young people at schools and 
colleges, and to older people 
through the radio, etc 

Now the study of Aesthetics 
which seeks for tests to help decide 
what IS and what is not good art, 
and the nature of artistic taste, links 
up with one’s philosophic attitude, 
and this itself falls into the heading 
World Outlook and its Philosophies 

World Omiook 

A philosophy is an approach to 
the world around us, an outlook 
that helps us to piece together the 
wide variety of expenences we have, 
that helps us to decide what is and 
what is not important and so guides 
us in our judgments and actions 
Whether one is conscious of it or 
not, one's actions reflect such a 
philosophy 

Now It has already been pointed 
out how each permd m history 
— mduding the present-— possesses 
a oertam mental and emotional 
atmosphere of its own, and so it is 
not surpnsmg that the ideology of 
each penod has been expressed m 
special philosophies These fall 
Ivoadly into two classes There are 
the realistic or materialistic philo- 
sophies that seek an explanation 
and an understanding of the things, 
ideas, feelmgs and mcra] judgmsots 
of this world, m terms of tangible 
or venflable things of this world. 
No appeal is made to anythmg 
outside that realm In fimt, by 
existeooe is unpbed only the features 
of this world The other school can 
be broadly classed as Ueabsl in 
wfawb truth and reality IS conceived 
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of at not fwtncted to matten if the methods of praductMn and 
iwiflable Ihe umvene la oon- distnbution of the basic neads m 
nderad to be mental or moral or a community are organized m 
spiritual m nature, and the world accordance with its pnndides dieo 
we touch through our senses IS !»• a situation will develop mwfaicfa the 
garded as denved from this There moral and cultural aspirations of 
is, for example, the philosophy human bemgs will be satisfied 
of Mysticism, in uduch by various These, the theory of oertam tcau^ 
devices one seeks to grasp spintual mic practices, are at the same tune 
truths that are suppos^ to lie socuil philosophies They have 
beyond direct understanding therefore to find a place both under 

There are philosophies of /fienoii- the present headmg of PUhsophy 
ism in whu^ devotion to human and under that of the Sdenes if 
mterests as opposed to spintual Society The picture, therefore, can 
mterests are of prunary concern, so now be comfrieted (see Fig 4) 

It is considered that if steps are 
taken to build up a moral world, it CbTh s hs i 

will automatically work out n^t In conclusion it is unportant to 
m practice bear m mmd the general pnnciple 

This view that moral questions that each of these separate subgects 
are primary is shared also by the borrows or depends on the general 
vanous theological systems that body of knowledge gathered 
have been proposed— Buddhum, throughout the ages by Man m 
Judaism Christianity, Mohammed- his struggle with nature Nor are 
anism, etc — with varying d^rees the separate categories distinct from 
of stress on the importance of the eadi other For example, matenal- 
supposed reabty of a world other ism of the mechanical sort, uduch 
than that of the senses Finally, regards the umverse as a vast 
there is the completely Subjective machine (which duUectical maten- 
tdeaiism that asserts that the under- alism does not) in which everything 
lying reality is purely mental, and is m principle predictable would 
that the materiahty of the world as seem to imply the existence of a 
we seem to sense It IS only apparent Great Engniser responsible for the 
runmng of the cosmic marhinn 
Econonk Rreclloes apparently therefore hnnguig it 

Philosophies, as has been stated, finally into the category M an 
have emerged at vanous stages m idealistic or a mystical phdosofdiy 
the development of social life, and Agamlndividuahsmcamedthiough 
therefore to that extent at least are to its logical conclusion has much 
sociological Side by side with in ccunmon with Anarchism Some 
these, and In oertam ways in- humanists would regard them sel ves 
dutmguishable from philosophies as materialists rather than ideahsts 
are the vanous justifirations that The whole pattern or sdieme wlueh 
have been advanced for the oon- we have developed is m fact tentap 
tmuance or the creation of one or tive, and to be regarded more m 
other form of social system the light of a theory of the structure 

Mhsdbo/frm, CapUtdam, Amrds- of knowledge and therefore as a 
ttm, Socubmi, Commuiism, each guide to stu4y than as aivthmg 
IB Ua own way seeks to show that that is firmly a n d fln a h yes t a bhshnd 




Fig.!. Domestic hot uvater system In a modem house showing how advaiHigli 
is taken of convection currents (see page 44} to ctrcuiate thedieated water 
ht the boUer and in the hot water tank. The dfrectlon of the eonveetloa 
earreats are mdleated by arratvs alongside oj the pipes and bi the tanht* 
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THE SCIENCE OF INANIMATE 
MATTER 

What seknee does Laws of motUm Forces and aeeeieratbm Measmng 
OKekratwn W<ak and energy Matter Molecules and atoms Energy 
Stteofthetaom The ehemieal elements Chemical combUmtlon Chenuoal 
eanpounds Compounds of metals Confounds of nonmeuds Orgamc 
confounds Heat How heat traveb Stdids, hqmds and gases Oiange 
of state Steam as a source of power E^ricity and na^natkm 
Eketriaty Magnets and ekctrlcity Tekgn^hs and telephones Sound 
and the telephone The dynamo, motor am! transformer TYansndtttng 
airrent Radiation Ekctromagnetie radiations The making of light 
Electric lamps How light travels Refkctlon of hght Refraction Optical 
Instruments The camera and the human eye Microscope and tekscope. 
Colour The spectroscope What the eye sees Invisibk rays Short warm. 


r ■ ' < H E world which we perceive 
I seems to be full of things, 
X some of these we recognize 
as bemg ahve hke ourselves, as 
havmg the power of mamtammg 
themselves recognizably the same 
through a process of continual 
change and reaction to a changmg 
world, as midtiplying themselves 
and so increasing their number, and 
as having some of the othn- qualities 
we associate with life Other thmgs 
have not such quahties and these 
we call inanimate 
Even so, however, living things 
have many of the properties of the 
noQ-hving, for like these they are 
made of matter in motion A man 
and a motor w both bum fuel and 
thus make eolfiy, which ^ipears as 
heat and work, and the same laws 
oonoenung heat and work apply to 
the man and the motor car So 
almost all that this chapter contains 
« alio applicable to livmg things, 
but as the most mteresung and 
miportant ways m whiGh thsse 
behave are not found m the now* 


hving, they are studied In C3iapter 
4 The saence of inanimate 
matter, therefiMe, consists of a 
scientific study of the properties and 
behaviour of all non-hving thinp 
We are to study things by loeiioe, 
but this IS not the only way to study 
them The saeotist sees a rock as 
a mass of, it may be, cakium 
carbonate formed by a myriad 
aiunialcules 100 million yean ago, 
’and carved and shaped by geo- 
logical forces mto its present 
shape, the pamter sees it as a 
patton of beauty, the poet as an 
emblem of eoduranoe m advsnity 
All three are true visions, and tte 
soentist's does not exdude those of 
the painter and poet 
So the raw material of scmoob 
IS Man’s perceptions, all that be 
apprehends throui^ his senses, but 
of that material the soentist uses 
but a small part— the part that can 
be set down m terms cS munber, 
weight and neasine. Anyone who 
looks into a book of physics will be 
at once awan that acHnoe wmhs m 
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that a^iich can be specified by 
numbers— sizes, shapes, wei^ts, 
velooties and so forth— yet not 
only physics, but also diemistiy and 
even biology, are really concerned 
vnth these measurable aspects of 
things, though the manner of their 
expression may cover it up 

Lnglli, TlaN and Mass 

Saenoe, then, studies the world in 
terms of measurement It talks 
about size, shape, force, speed, 
hardness, temperature and so on, 
and all these can be expressed m 
terms of measurements of length 
tune, and quantity of matter (mass) 
Thus speed (velocity) is the length 
moved m a given time Force is 
that which causes a given increase 
of m a given time to a given 
quantity of matter, and so with all 
the saentific units Whatever the 
saentist says comes down to 
measurements of length, tune and 
mass, and science can ulk about 
nothing else So if anyone tells you 
that saenoe says that somethuig 
ought to be done that something is 
good, right, honourable— disbeheve 
hun You cannot start with lengths 
and masses and times, and argue to 
honour or beauty, but of course* 
ideas of honour and beauty may be 
affected by the knowledge science 
provides 

Saenoe has three chief aims to 
describe things exactly to explam 
the unfamiliar m terms of the 
fluniliar, and to enable Man to alter 
ha worM— for better or worse as he 
chooses The first two aims are 
those of pure scie n ce, the tlurd u 
that of applied scwnoe-^hich u 
pure saenoe applied to Man's use 
The deacnptions that are made Iv 
acHooe are mtended to be exact and 
oompletabr mfedhgible If I say that 
aaltfhea a yellow colour to a gas 


flame, I say what anyone can under- 
stand, but it a not exact There ate 
many diffierent yellows and different 
people seem to see them differently 
But if I say that such a flame gives 
out light of whidi the wavelength 
(page 64) a 0 0005993 millunetre, 
then I am givmg a description whu± 
u exact because it states a length m 
munbers, although to those un- 
tramed in science it seems much leas 
dear than the word ‘yellow ’* So 
saenoe tries to put everything in 
numbers and the more exact the 
figures and the fewer the words the 
better the soence 
How IS It that science can put so 
much m numbers Chiefly bmuse 
science supposes that everything 
that saence studies consists ^ 
waves or particles m motion and so, 
if we could state the masses and 
forces and velocities concerned, we 
could state all that science (as 
distmguished from art, phdosophy 
or religion) could say about any- 
thing we could explain the material 
world in terms of saence 

Scientific ExplanatiOB 
If you ask a man to explain a type- 
writer he will say “Press down thu 
key, then that lever will push against 
this lever and rdease this spring,*' 
and so forth That is the kmd 
of explanation saoice wants, and 
it a the kmd of explanation it can 
give of most large-scale happenmga 
But certam happenmgs, like the 
burning of a candle, die rusting <ff 
iron or the making oA magnet, are 
concerned with the movements, not 
of visible pieces of matter, but of 
very mmute particles, sudi aa 
atoms, electrons or protons 
ScNsttuts woidd have liked to 
pictufe how the atoms moved m a 
burning candle, or m noting non, 
as dearfy u can picture the 
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motioni of the levoi of • type- 
writer. But we cannot give this sort 
of dear visual explanation of atoms, 
■till less of dectrons, protons or 
waves.* They cannot be pictured, 
because they are so very unlike 
anything that we can picture. So 
there are many cases, particularly 
among very small-scale events, 
where we can describe vriiat hap- 
pens, but not always explain it. 

Science tries to put its descrip- 
tions in the form of laws. Scienti& 
laws simply state that some evoit 
has always been found to be con- 
nected in a oertain manner with 
some other event. Thus the law 
that the apparent brightness of a 
0 pint-soiirce of light varies inversely 
as the square of our distance from it 
is not a law in the legal sense, for 
it does not command lights to 
behave in this fadiion. It is a brief 
statement of the way the apparent 
brightness of all li^ts that have 
been observed has been found to 
vary with their distances and, since 
no exception to the rule has yet 
been found, we suppose with high 
probability, but not with certainty, 
that none will be found in the 
practical cases to which we wish to 
apply it (for example, in the cal- 
culation of the right distances and 
brightness of street lamps to illum- 
inate a given stretch of road). 
Sdentific laws are usually very 
reliaUe, but they can never be 
infallible, because one day we may 
find some cage that does not con- 
form to them and thereby eiqxnes 
their limitation. 

Laws of MoIIob 

(nie ftmdamentals of sdenoe are 
length, time and mass^ We have no 
dIflBculty in MtiHaT»tan<iing laqgth 
(Fig. 2^. We keep a certain Stand- 
ard of length, the metre, marked 
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on a pieoe of piathium in Pteh, 
and this is the measure of afl Ubbs. 
A surface is measured by an area, 
wiikh is defined by two lengths 
multiplied together (see Fig. 2 b), 
while a volume (or bulk) is defined 
by three lengths multiplM together 
(see Fig. 2c). 

Time is not so simple. Weeannot 
easily define it, but we measure it 
by motions which we suppose to be 
steady. We believe that the Earth 
routes smoothly and uniformly. 
The time of one roution we call a 
day, and part of it is our 
scientific standard of time, the 
second. 

Maas is a little less fiuniliar. We 
might say it is the quantity of 
matter in a body. But what is 
matter? Well, h is very commonly 
said to be that which has mass, and 
like time and space, it is not very 
easily defined. AU the things we 
can touch and handle and wiiidi 
have weight and require force to 
move them are matter: I and my 
pen and the paper, this botdc, the 
Earth and the Sun, and so forth. 
(A cubic foot of lead is said to con- 
tain more matter than a cuble.foot 
of wood) because the Barth attracts 
the lead about twelve times as 
much, and also because the cubic 
foot of lead needs twelve times as 
hard a push to set It moving at a 
given speed. But there are diflt 
culties. v,^ liaht-wavss ffjdt e^?- 
To this we' tisuAy say no. Is an 
electron matter? We usually say 
yes. In this region of the very small 
we find some diflfoulty in knowing 
what to call material, but in the 
domain of the visible and tangible 
there is no trouble. 

Our standards of mass are the 
pound or kilogram, the mass of 
certain pieoea of metal praeerved in 
London and Ms, and we coaopare 
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thor wBtghtt (the pun of 
the Berth upon them) 

A body with e wo^ 
equal to a force of 2 lb 
WHilit wiU have twice 
the men of one with 1 lb 
weight, and so forth 
Hie weight of a body 
vanes from place to 
place, but its mass does 
not Thus a body that 
weigiM 10,000 lb at the 
Equator will weigh 
10,005 lb at the North 
Pole and mily 1,650 lb ng 2 Measurements of dimension a — 
on the Moon, but its length, gn-area (length x breadth), and o— 
mass u always the same, volume (length x breadth x tkpth) Standards 
and, wherever it IS, It wiU of length are kept m London and Pan 
always weigh 10,000 

times as much as the standard keep it m uniform motion, but we 
pound weighs m that place now reverse this and say t)^ once 

Mass, length and time can be a body is m motion it contmues to 
Gombmed to give a number of move at the same speed and m the 
other quantities, such as veloaty same direction, and that if it stops 
Everythmg is either at rest or or turns the diange is due to a 
moving with regard to a given force But m practice, upon Earth, 
observer We can descnbe that no body is ever umnfluenced by 

movement by its direction and forces, thus we suppose a meteonie 

veloa^ The veloaty of a body at might continue to speed through 
any moment IS the distance It would enqity space for etermty, but on 

travel m a umt of tune if its speed Ea^ all movmg bodies dow down 
remained steady So we can speak because they rub against the an or 
of a velocity of 60 miles per how any othm bodies and set their 

or 7 centimeties per second, eveu atoms mto the confused motion 

though the veloaty changes bd^ore that we call beat So all earthly 
the hour or second is up motion is bemg slowed down and 

These veloaties are always rda- turned mto heat— usually unper- 
hve to some other ofcgea Thus a cepbble but sometunes noticeable 
snail may be movmg half an inch enough, as when one feeb the 
per second with reference to the tnake-blocks of a bicycle after 
leaf It crawls on, but at 200 miles using the brake on a lo^ hiU. 
per second with reference to some 

distent star Veloaties may be Fotess and Acc eh mtl iin 

speedmg up (accelerating) like that When the speed of a body is 
of a fidhng stone, or unifonn, or mcreased or decreased we say then 
alowmg down that a force is actmg on it Whan 

It used to be thought that a the bicycle speeded iip os rt passed 
moving body iweded come force to over the brow of the mil, the focca 
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FORCB AND^AOCUIIAnON 
of gimvily cMwd k to do to; and solar qvlsaB. Ooa aamioc iBi4y 


when it was ilosssd down by ths 
biBkOi IdLSiUlk^ foree of IHctioo 
that ilowad It doaoL, 

There are apparently a great 
number of fom in the worid: 
(grevitation. fiiction, the pull of a 
rope, t!ie tension or pressure of a 
spring, the pmure of water in the 
|dpe j but sdenoe reduces them to 
three: gravitaticKial, electrical and 
magnetic forces, llius friction is 
really the riectrical forces between 
the atoms of the wheel and the 
brake-blocks. It is meaningless to 
ask what a force is; sdenoe cannot 
explain how the Earth speeds up 
the bicycle or the magnet draws the 
iron, but saence tries to show that 
iH forces are gravitation, electridty 
or magnetism in operation. Noth- 
ing. even when at rest, is ever 
without the action of forces. My 
inkpot is at rest on the taUe because 
gravitational force between it and 
the Earth is pulling it down, and 
the electrical rqiulsion between its 
atoms and those of the table is, to 
some extent, pushing it up. 

MeBsmnNBt of Fortes 
(We measure forces by comparing 
than with weights. By a force 
5 lb. weight we mean a force vriuch 
will just raise S lb. from the ground, 
that is to say, a force five times as 
great as that with which the Earth 
attracts the lump of metal which we 
caU the standard pound. The most 
familiar foro^ gravitation, for we 
are never w&out it. From the 
earliest times men realized that 
heavy bodies **taided" towards the 
Earth, but it was Sir lowc Newton 
who put forward the theory that 
ewiy piece of matter attracted every 
other piece of matter, and so 
explained both the falhng of bodioB 
to Earth and the motions of the 


8howthattwDOfdinaiy<aMbodieB, 
say a couple of jam polg, avnet 
each other, liiice the font of 
gravitation is so minute that the 
attraction of even a pair of heavy 
objects is very small; thus the 
attraction between two large loco- 
motives on adjacant lines is leas than 
the weight of a halfpenny. But the 
mass of the Earth is so gigantic that 
it attracts everything on its surftoe 
whh a very considerable force, as 
we are disagreeably reminded when 
we come near to the edge of a 
predpice. 

If we let go of a body it attracts 
the Earth and is attracted by it and 
moves towards the Eartii, that is to 
say. it falls. But all the time it is 
frdling it is still being attracted and 
so it moves faster and fasta, that is, 
with an accelerated motion. lathe 
first second it moves sixteen foet, in 
the second forty-eight, in the third 
eighty, and so forth. All flUHng 
bodies have the same acceleration. 
Thus a 1 lb. weiiht and a 100 lb. 
weight dropped from a window 
reach the ground at almost the same 
time. The Earth attracts the heavy 
wdgfat a hundred times more than 
k attracts the lighter, but k needs 
just a hundred times the fbioe to 
set it moving, and Che final resuk is 
the eame. If no air is present, the 
weight of a body makes no difici^ 
enoetoitsspeedofftlL A feather 
and a penny fUl at the same speed 
inavBcuum. A foiling body has an 
Bcoeleration of 32 it pv 
that, is to say, at the end of eadi 
eecond k is travelling 32 ft. pw 
second foster than at the end of the 
previous second. So after a stone 
has been foiling for 4 seconds, ks 
vpeeA will be 4x32»128 ft. per 
second (nearly 90 miles per how^ 

The distance in Aet through 
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which It full II found by 
multiplying the tune of fall 
by itwlfandby 16 Ihusif 
a stone takes 3 seconds to 
fall to the bottom of a well 
this must be 3x3xl6a 
144 ft deep 

In these calculations no 
aUowanoe is made for the 
reiistanoe of the air which 
makes the mouon of all 
falling bodies slower, but 
especially affects those 
sdiose surfaces are large m 
proportion to their weights 
A slowly moving body feels 
hardly any resistance from 
the air unless it is very 
large and light, such as a 
newspaper or a cushion 
Thus, as we walk, we are 
not conscious of this resist- 
ance, but as speed increases 
it becomes veiy noticeable 
Streamlining, which is the 
form which enables a body 
to pass through air with 
the least resistance, is use- 
less to a taxi, valuable to an 
eiqness tram, neceu^ to a 3 Du^ram illustrafmg how the 

rao^ car and abnlutely m^orm honzontal motion and accelerated 
vital to a rngfrepeed plane, vertical mourn of a projectile make it move 
tracketorslKn AaaitoiH m a fathcaOed a parabola 

falls and its speed increases, 

air resistance mounts up and the have to move along the slope m 
slowing of the stone by it finally order to rise or fall one ft vertic- 
balances the acceleration of its fall, ally, we get the accekration of a 
so that a body falluig through gas body rollmg down that slope So 
or hquid accelerates less and less if a tneyde is running down a slope 
until it readies a steady urufoim of 1 m 6 (measured gkmg the road- 
speed. the tecmmal veloaty surface), then it should accelnate 

at the rate of f, le Si ft per 
MsaaalBg AeeelintloB second (about 3i miles per hour) 

Everyone knows that olgects every second, so, after S seconds it 
accelerate when rollmg or ihding should be doing 17i miles per hour, 
down a smooth slope If we divicte The friction of the tyres and beaiv 
the acceleration of a freely falling mgs and of the air makes the acoel- 
body (32 ft. per second, every eration somewhat leu than this, 
aacoii^) by the number of feet, we Suppou a body, mstead of being 
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dropped, is thrown horizontally as 
in ]^. 3. Its forward motion 
continues, but it also fkUs with the 
same aocderation as it would have 
had if it had been dropped vertically. 
Consequentiy, a stone thrown hori- 
zontally and a stone dropped 
vertically reach the ground to- 
gether. The forward and downward 
motions of the stone combine and 
the stone travels in a curve called a 



Fig. 4. Path of a proJeetUe firod 
from a gun in a vacuum (upper 
curve) congtared with Its path when 
fired In air (lower ciinw^. 


parabola. The curve a cricket 
ball or the jet of a fire-hose is nearly 
a parabola, but is made somewhat 
steeper at the latter end by the 
effect of resistance. Fig. 4 shows 
both the parabola that a shell vrould 
describe if there were no air and its 
actual path of travel. 

Work and Easily 
A force does not do any wwk 
unless it moves. If a grand&ther 
clock is wound up but is not started, 
the weight exerts e force, a pull on 
the string it hangs by, but while it 
hangs it does no work. Once the 
clodc is set going, the weight 
descends and turns the machinery, 
so doing work in overcoming the 
friction of the moving parts. As I 
sit on my chair it presses on my 
body ; it is exerting force but doing 
no work. But if 1 sit in a lift whidi 
moves me from the first to the 
second floor, that force is moved 
and work is done by the lift. Any- 
one who has lifted weights knovra 
that the heavier they are and the 
farther they have to be lifted, the 
more the work he has to do. Work 
then is defined as force xettsttmee. 


_fOO t -POUnH «-ii>^^ht par nritwit^. 

Anything that has the ability to 
do work is valuable to Man, and so 

the sproial of energy.! 

" It IS oibvious that there area great 
many thinas with the ability to do 
work) that is to move bodies 
against forces. Any moving body, 
such as a runaway train or a rapidly 
running river, will do work Iv 
setting something else in motion: 
it is said to have Kinetic Energy. 
But bodies that are not moving, 
but would move if released, are 
capable of doing work : for exainple,' 
a wound-up clock-weight, or the 
water in a lake a thousand feet above 
sea-level. These have Potential 
Energy. Compressed air or steam 
will move a piston against the 
resistance of the machinery it drives, 
so they have potential energy; so 
has a coiled spring. This is auv 
enough to see, but some forms 
ennrgy are not so obvious. 

A charged electric battery can 
do work by driving a motor, and 
so has more energy than a dis- 
charged battery. A hot body, such 
as a fire, has energy, for it can be 


Thus if a force of a nou^d-wrigh t made to drive an engine. Petrol 
inoves through a foot, afi22tBSUIuL. bas energy; so has dynamite; so 

W|j||yiyf wnrlc i* dftng,^Tha nuickar ^ a loaf of bread, f o^ |t 
me work i f dong the areater the mod. tn work the nyitor of 
pownjpf the doed so power is'Wk b ody.< These last three have 
and the usual 'chemical energy in some fbem. 


unit of it is a horse-power— 33,000 energy which is given out vriieo the 
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mibitanoe is tdiangod into tome- 
thing dse. Light has energy 
(radiant energy)— for if you con- ^ 
oeotrate it by a burning ghus it will 
give heat, which we have seen to 
be energy. 

(Everyth ing in the World, indeed. 

hM so me j^rgy^^for everything 

vwiinL 1 Sb^ things do not feel 
warm, but everything could be 
colder than it is and so could 
theoretically give up its heat to an 
engine col^ than itself and do 
work. This, however, is not useful 
energy. The quantity of heat in 
the sea, for instance, is stupendous, 
but we cannot use it, first because 
heat will flow only to sometiung 
colder and we have nothing colder; 
and secondly, because, even if we 
had. our engines are not capable of 
making use of small temperature 
differences. But the heat energy 
of matter is practically negligible 
compared with its internal energy. 
(We all know today, th at ev^ bit 
pi' mirtter contaiM^unthi nkaBly 
gimntic stores 'oT*'^^’' iwked 
VratfinlB'dCOttis: SweMiud use and 
dontrol 'this, tneie would be no 
limit to the material progress of 
Ma^* But we can only release some 
of'tne energy from one or two 
rather rare kinds of atom and we 
cannot yet forecast how much 
energy they will be able to give us, 
or how long the supplies of them 
will last. 

So, for our purposes, energy 
means useflil energy— and that is 
Man's chief material need. When 
he buys coal, wood, electricity, gas, 
oil, petrcri, he is buying energy— and 
the same is true uhen be buys bread 
and butter and beef. For all of 
these he buys in order to turn them 
into heat or work or both. 

Ndw all these different forms of 
' enetiy can be changed into one 


another, according to an egnet 
tarifr: so much heat will give so 
much work; so much work will 
give so much electricity: so much 
electricity so much light; and there 
are no losses on the balance sheet 

UscAd Energy 

We often cannot completely 
transform the energy we buy to the 
kind we want, but none is ever lost, 
for it reappears in some diffoeot 
form. Thus we buy electricity to 
put through a lamp to give us light; 
unfortunately, only 3 per cent of 
its energy appears as li^t, but the 
remaining 97 per cent appears as 
beat. Twenty per cent of the energy 
of petrol is turned into the power 
that drives the car. The other 80 
per cent appears as the heat of the 
engine, the exhaust, the bearings, 
etc. The tragedy of Man's use of 
energy is the way in which all of 
it becomes dissipated into Imv-grade 
beat oiergy, which is of no further 
use. 

Consider the way in which the 
energy of the li^t from the electric 
lamp hy whidi you iyy be reading 
came into being, v^iree hundred 
niillion years ago the Sun, as now, 
gfas continually turning its heat 
energy into radiant energy (light) 
which travelled to the Earth. The 
green plants in ancient forests 
turned this into chemical energy, by 
the aid of which th^ turned air and 
moisture into their stems and leaves. 
These plants became fossilized and 
formed coal. The coal was dug up 
and burned in the furnace of a 
steam-engine, and its 
energy was changed to heat enefgy. 
The steam-engine turned this into 
the kinetic energy of the rotating 
abaft which dwve a dynamo. TUa 
turned the kinetic energy into 
e l e ct rical energy, which hi the 
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fflament lamp becme beat obhijp 
and light eoeiiy. 

In every one of thoie aix trana* 
fonnatioos from the Sun's lii^t to 
the lamp's light a propMtion q£ 
energy was wuted in heating the 
air or surrounding bodies, and last 
of all the light itsdf fell on the walls 
of the room, the book you are 
reading and so forth, and it wanned 
them, too. Thus it has’ all changed 
into low-grade useless heat., 

vO 

The Sue's Enefijr 

(^l our dvilization and indeed 
pur very life depends upon energy, 
and all energy has come and still 
eome& from the Sun. The Sun's 
energy comes from the building up 
of hydrogen atoms into heavier 
atoms in its incredibly hot interior. 
But the Sun's energy is travelling, 
age after age, into space at the 
rate of 0,700 h orse-pow er per 
square footonts'wBaceijlmd what- 
ever may be the source of that 
energy, it carmot be inexhaustible, 
because energy cannot be made out 
of nothing. The Sun and every star 
must some day cease to radiate, and 
the Universe settle down to a 
niaipaatp in which there is no 
otnercsnersr than the uniform faint 
heat ot the nearly cold suns and 
worlds. Or so, at least, it seems to 
us, when we presume from three 
centuries of science to predict what 
may happen millions of millions 
of years from now. 

We have seen that, as far as 
we can tell,(]ra^ can be cfaanmd 
into ener y p i the uicrediB^'hot 
lumai^orSe fimYrnteior^jiiid 
itiis trai^orpiatim has heea ei^b- 
Blhed ^ dec|rical 
ue labontorsu But we may say 
But the sum totalMpf matter and 
energy taken together, is never 
ahaied, and that as fkr as we can 


sea, Che gnad p r incip le of the 
Universe is oonservation. Nothing 
cornea fimn nothing; all ihiap 
change, but neither matter nor 
energy is destroyed. The adsmist 
has found this to be ao^BiSBIgl 
a^TuleJ that he never interests him- 
self in perpetual-motion "**^*«*— 
Anything that professes to produce 
a perpetual stream of energy with- 
out transforming something into it 
is so entirdy contrary to the whole 
of scienoe that he will nnttMiw* 
to investigate it. Furth e r mo re, 
matter is not changed into energy 
nor energy into matter in any of 
the ordinary operations of rutture. 
Thus, for ail practical purposes we 
may consider that the sum-total of 
matter arul the sum-total of energy 
remain almost unchanged under 
the conditions that, at present, 
obtain upon this Earth 

What ta Matte? 

So the scientist's world consists 
of matter, which has mass (or 
weight) acted upon by energy (that 
which can set nutter in motion). 
So it behoves us now to look a little 
more closely at what matter and 
energy are thought to be. 

Matter, in all iu various forms— 
air, water, iron, cheese, pickles, 
gold and cow-duirg— what can we 
say that is true of all of these? 
We have already said two things: 
that they take up space (so that 
where one piece of matter is, 
another cannot be at the same time) 
and that energy is needed to set 
them moving. But that is to say 
no more than the savage knows— 
though he may not be able to 
eqness it. The scientist can say 
more than this, for he can say that 
all these ace made up of an enor- 
mous number of very small separate 
particles, which emt upon one 
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another forees of attracuon and 
repulsion 

Fust, however, let us consider a 
few reasons for thinking that 
matter is made up of separate httle 
bits, and is not contmuous as it 
seems to be There are some very 
convincing demonstrations that 
show us the effects of these separate 
bits, but for the moment we will 
think of reasons that can be under- 
stood by those who know httle or 
no science— many of which reasons 
were considered two thousand 
years ago by the Greeks, who seem 
to have been the ongmal inventors 
of the idea of atoms 

Everyone knows that matter can 
be mixed— that sugar and water 
make a liquid m which both sugar 
and water exist as such and can be 
recovered, and in which they are so 
mtimately mixed that even the 
tiniest portion of the liquid contains 
both sugar and water So with 
solids— every tiniest fragment of a 
penny contains both copper and 
Un, so with gases — every portion 
of the an, however small, contains 
both oxygen and nitrogen 

nulkks of Matter 

Now, if water is a continuous 
substance with no spaces or mter- 
stioes how could sugar penetrate 
mto it*^ But if sugar and water are 
made up of separate particles they 
can obviously be mixed just as 
wheat can be rmxed with maize, or 
soot with flour Again, all matter 
can to some extent be compressed 
into a smaller space or expanded 
mto a greater, gases very greatlj, 
sohds and hquids very little, but 
to some extent It is hard to picture 
a contmuous substance as being 
coqianded or compressed, but if 
matter is made up of particles, the 
apaoH between them afford a ready 


eiqilanation of this contraction or 
expansion 

But there must clearly be some- 
thing about matter besides particles 
and empty space, because when we 
try to compress water, although it 
yields It does so only when very 
great pressure is applied, so much 
so that the greatest pressures that 
engineering can produce are not 
sufiicient to squeeze a quart of 
water into a pint pot So evidently 
something resists an attempt to 
bring atoms together, and we sup- 
pose that when they are brou^t 
near they repel each other with 
great force On the other hand, 
when you fill a tumbler with water 
It does not instantly disperse itself 
m every direction so clearly the 
particles must not only repel each 
other when they are forced together, 
but also attract each other 

Do Pwildn More* 

Matter in general, then, is 
thought of as made of particles that 
attract each other at distances not 
much greater than their own dia- 
meter, but which repel each other 
when brought very close Do these 
particles move Here again science 
ansvers yes They are always 
movmg the motion is what we call 
heat and would only cease at the 
complete cold of the absolute zero, 
which has never yet been attained 
How do we know they move*’ In a 
room, the air of which is perfectly 
still, uncork an ammonu bottle 
The gas is very soon smelt in every 
comer, so the ammonia particles 
must be moving to find their way 
there Or, more convmangly, dn^ 
a little pool of red ink on the surface 
of a biv of dear jdly In a day the 
red ^ from the ink will enter half 
an indi or so into the jelly There 
are no currentt m the to cany 
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the particles, so it is evident that 
they travel through it by their own 
motion 

The particles of solids merdy 
vibrate and do not wander about 
as we may see from the fact that 
unprtssKms of fern-leaves m cool 
have not begun to lose their form 
m 100 million years The partides 
of liquids and gases, on the other 
hand, contmually wander from 
one part to another, travelling with 
the speed of bullets and collid- 
ing with each other millions of 
times a second So the scientist’s 
view of matter is of countless tiny 
particles which attract each other 
as a whole but which never can be 
forced into contact because their 
outward parts repel each other so 
strondy The reason for this 
appears on page 32 These particles 
are m motion, and so have 
energy and that energy of motion 
we identify with heat But there is 
always another question to ask, and 
so we find ourselves inquiring what 
these parucles are and what is this 
energy which they possess 

Moleailcs and Atons 

Saence has shown that there are 
a large but limited number of pure 
substances, by which we mean 
lands of stuff that have no other 
land of stuff mixed with them 
Toffee IS not a pure substance, for 
It is a mix-up of any quantities of 
butter and sugar you may choose, 
or be able to use, but sugar is a 
pure substance for it is all mode of 
sugar and nothmg else So agam 
copper is a pure substance, but 
brw IS not, bemg a mixture of 
copper and zmc So whoi the 
chenutt has sorted out all tiie 
muctuns m the world into these 
pure substancBi he finds himself 
with about half a nulhon difoent 
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kinds of stuff* Sugar, coppei 
sulphate, quartz, salt, gcrfd, aspirm 
Ep^ sah, naphthalene, alcohol, 
are pure substances, but strawberry 
jam, brass, glass, gramle, wood 
are not 

Now one of the cfaemist's mam 
jobs IS to find out what thinv are 
madeof He finds that each of these 
mixtures is made of several pure 
substances, and that each of these 
pure substances is made up of 
countless millions of mmute par- 
ticles all exactly ahke m any one 
substance, but Afferent from those 
of any other substance He calls 
these particks molecules He has 
discovered by ingemous detective 
work, which has contmued for a 
bundled and fifty years, Uiat the 
partides of each of these half- 
million pure substances are made 
out of combinations of particles of 
two or more of the mnety substances 
he calls chemical giwnenu 

Thus the particles of sugar and 
starch and glucose and aspinn and 
alcohol and carbolic acid and cellu- 
lose and atnc acid (and perhaps 
100 000 other pure substances), ore 
all made out of different combin- 
ations of the particles of the three 
elements carton, hydrogen, and 
oxygen (Fig S) 

The ninety elements are each 
made up of one kmd of porude, 
called an atom, and the particles of 
dl other substances are made out of 
these It IS the chemists job to find 
out what atoms form the molecule 
of a compound, and discovw how 
they are arranged So after many 
years of research he can show us the 
difiereace between the make-up <f 
aspuu and alcohol and carbolic 
acid hy Fig 5, which shows how 
the atoms of the dements carbon, 
hydrogen and oxygen— here magni- 
fito 100 nuUioa times aiegrouped 



30 


INANIMATE MATTER 


9 

c/mgQijc acid 
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CAMON OXYGEN 

ATOM 

Fig. 5 Models of carbon oxygen and hydrogen atoms about 100 ndlhon 
times larger than thetr actual size Above are combinations of these atoms 
wUeh form molecules of carbolic acu/, aspinn and cUcoholy respectively 

into their lunalleet panicles, their smelN the sugar molecules are 
molecules, of these substances broken up into carbon and steam 
Atoms course, are not little and vanous hi^y odorous gases 

solid balls, as drawn here, but each Sometimes a shock will do it, as 
atom does consist of a sphencal with T N T or mtro-glyoemie 
temtory mto which no other atom Molecules can be fairly easily 
can enter So although atoms are broken up mto smaller molecules or 
very con^ilicated mechanisms, with into atoms, but the atoms tbem- 
no definite shape or surface, we do selves are totally unaffected Only 
not commit any error m represent- two kinds of atom, the 235 “isotope" 
mg the manner in which they are of uranium and that of the arti- 
grouped by drawings or models fiaally made element of plutonium 
composed of little spheres can at present be brolra up by 

The molecules into which these Man on the large scale, and this 
atoms are grouped, are strong little with the terrible effect seen m the 
structures whidi are not easily atomic bomb 
forced out of shape They attract We picture matter as made not 
eadi other fairiy strongly but can mndy of particles m motion, but 

be separated, which of course we particles built up of regular stru^ 
do to aapirm when we break up a tuns ofatoms, each a storehouse of 

tablet, or to alcohol when we mix energy, locked from Man's gra^ 
a whisky and soda But it is by no 
means so easy to separate the parts Easnv 

of the molecules themselves Heat So much thm for matter The 
will often do It if you put a bit of other form of existenoe that aaenoe 
sugar on a hot stove so that it turns recognizes is energy Eaeigy is 

Mack and steams and mokes and possessed by matter m raothm. 
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extemil motUm •• of the flying 
bullet, or internal motion at of the 
red-hot poker; it is aleo pone i eed 
by matter which has powers of 
attractiM not yet satisfied, as of the 
clock-weight for the Earth or the 
magnet for iron, and many other 
examples which are too numerous 
to mention. 

But is there anything in the world 
which science studies that cannot be 
considered as matter, either in 
motion or exerting attraction? 
Obviously, for there is light, and 
all those phenomena that we group 
together and know as radiation. 

How Energy Travds 

There are a number of instances 
in which energy, the power of doing 
work, travels unaccompanied by 
what we normally call matter. 
Light can do work ; concentrate it 
with a burning glass and let it fall 
on a black substance and it will 
produce heat — and heat is capable 
of doing work. So light must be 
energy. We shall have more to say 
of it, but for the present we may 
note that X-rays, ultra-violet rays, 
light, infra-red rays and ra^ 
waves, all that we call radiation, are 
all forms of energy. They all betove 
as waves ; thus two rays of light can 
give darkness — no light— «s two 
sets of waves can cancel each other 
if the peaks of one fall into the 
troughs of the other. They canntM 
be matter in the ordinary sense, 
because two bits of matter cannot 
cancel out; furthermore, all kinds 
of known matter have mass and 
therefore weig^ and we caniKM 
discover any increase of weight 
when light is absorbed; thus when 
nnii|^ OQ ^ bladcgned sheet 
of metal it does not make it beavl^. 

So radiation consists of Waves; 
but what is it, you may ask, that 
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is sraving? We cm uadenttuid 
waves in water or air, but Ughtcan 
travel through the most peiftet 
vacuum we know of, the spaces 
between the stan. Hern ia an un- 
solved problem. {M one time 
pbysidsu thought tbif in the qnees 
between matter were filled with a 
jelly-like ether, and light was the 
wobble of the jdly. But ainoe we 
have understood light to be an 
alternation of pulses of magnetism 
and electricity (page 53), we have 
had to give m theorizing about the 
ether, and all we say of light now 
is that it is a stream of waves, and 
that we find no need to aak what 
they are waves in. 

Light and all other kinds of 
radiation, like matter, seem to be 
divided into particles. As you can- 
not have less iron than me atom, 
'you cannot get less light than one 
a veiy amall amount. 
The shorter the wavelength the 
bigger the quantum. If the wave- 
length could be short enough* one 
single quantum could have all the 
oieigy of the Universe: lo, some 
have thought, the Universe began. 

So, finally, the scientist's world 
consists of molecules and atoms and 
quanta of radiation— hitt of matter 
1 ^ bits of energy— in a mysterious 
space v^ch is not filled with any 
thing' in the usual sense, but which 
is capable of transmitting forces. 

All this is very odd. This space 
seems to be nothing, but it can be 
a medium of force. A magnet 
attracts iron, and the Earth attracts 
the Moon, through empty space; 
light is some afiection of this qwee : 
tte paitides ctf vriiidi die atoms are 
made (elections and protons), seem 
to be no more than space in a state 
of strain. We do not understand 
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this. Eimtflin deecribes foiott in 
tenni of curviture of tpaoe-time, 
and the whole World, matter, 
foioe, radiation, can be thought of 
as a tmtuoosly curved space-time. 
Yet this tells us no more about 
what things are. It seems that. 
Amdamentally, all things are one 
thing: but we cannot describe that 
one, because naturally we can have 
no terms in which to describe it. 
So, finally then, we need not think 
of the Universe as particles of 
matter interspersed through empty 
spaces, but as a vast extent of space- 
time curiously curved and contorted 
so as to bring about the appearance 
of matter and radiation as we 
know it. 

Leaving aside space-time, the oiw 
and universal thing, we find our 
complicated world is made up of a 
very great number of very simple 
things. Coming from the complex 
to the simple we reduced all radia- 
tion to separate quanta and all 
matter to atoms, but we can reduce 
these atoms further still. Science 
has managed to deduce what aUmis 
are made of, and it turns out that 
all the atoms of all the ninety 
elements-^ the known kinds of 
atoms in the Universe — are made 
up of only three kinds of particles: 
protons, neutrons and electrons. 


UlttaiBte PartlclM 
There are actually six kinds of 
ultimate particles, but only these 
three exist permanently in matter. 
The electron is light in mass and 
has a strong native charge; the 
proton is heavy and has a strong 
positive charge; the neutron has no 
charge and has the same mass as 
the proton. These are the stuff of 
which all matter is made. The 
simplest atom, that of hydrogen, is 
made of one proton and one 



Fig. 6. Nucleus surrounded by a 
cloud of electrons in a typical atom. 

electron. The most complicated of 
the natural atoms, that of uranium, 
has 92 protons, 146 neutrons and 
92 electrons. Plutonium, artificially 
made for the atomic bomb, has 94 
electrons and 94 protons in its 
atom. Protons and neutrons are 
about 1,800 times as heavy as 
electrons, and these protons and 
neutrons are all contained in a 
minute but heavy nucleus, which 
remains at its centre, while the light 
electrons form * a bulky doud 
around it. Thus the typical atom 
may be shown as in Fig. 6. 

The electron cloud is negatively 
charged, 'anc^since negative elec- 
tricity repels electricity, 'tfe 

outsides ofatoms being all nqgative^ 
repel e ach other^. At the 'centre is 
titt h0clm,~minute compared with 
the atom (so small in fact, that if 
the atom of Fig. 6 were drawn to 
scale, we could hardly see it), yet 
this minute nucleus, in a space 
believed to be no bigger tbn one 
electron, contains the whole mass 
and positive charge of some doaens 
of protons. 

We can scarcely form any notion 
of what this minute interior of 
the nudeus is like: when nuclei 
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start explodiiis, dties are blastad 
out of existenoe. 

Roughly speaking, we may say 
that it is the outer doud of electroiis 
and its arrangement that gives the 
ordinary kinds of matter their 
properties. Thus copper is red- 
brown. and is corro^ by nitric 
acid and forms a blue sulphate and 
conducts electriaty, all because the 
electrons in its outer cloud have a 
certain pattern; this cloud is the 
only part of the atom that comes in 
contact with the outer world, so it 
is the means by which we know 
copper. The nucleus of the copper 
atom, on the other hand, gives the 
copper its weight, and binds the 
dectrons into the outer cloud, and 
so makes them distribute them- 
selves into the pattern that makes 
copper what it is. 

The Slie of the Atom 

We have already given the idea 
that molecules and atoms and the 
ultimate particles are very small; 
but it IS not easy for us to picture 
just how small they are. Let us start 
with atoms. The different atoms do 
not vary very much in size, and we 
may take the oxygen atom as a fair 
sample.‘ (^lts diameter is rather less 
than a hundr^-millionth of an inch, 
irairnieliirople uTtKe'Wbrrd could 
somehow count the atoms in the 
tiniest speck of matter you can see, 
for dght hours a day at the rate of 
four atoms a second, they would get 
through their task in nine months. 
It is not really possible to picture 
anything so small, but the b^ idea 
can perhaps be gained by saying 
that if a postage stamp were 
magnified to the size of the United 
States, the atoms of which it is 
composed would look about as big 
as golf-balls. 

Molecules are made up of many 

H.W.I. — 


atoms, and some contain throe or 
four thousand of them. Tims, the 
molecules of a simple substanee 
such as water, are scarcely bigger 
than the atoms we have mentioned, 
while the molecules of some com- 
plicated compounds found in animal 
tissues are not very far off the range 
of visibility of the most powerful 
microscopes. 

Electrons and protons are fkr 
smaller than atoms, and nobody 
knows quite how small they are. 
But even if our model of a postage 
stamp with the atoms and electrons 
and protons in it could be made so 
large that it would cover the whole 
world, the electrons and protons 
in the atom would still be far too 
small to be visible, exc^ perhaps 
as specks like motes in a sunbeam. 
That men have learnt so much 
about these utterly minute particles 
is a vivid commentary upon the 
power of modem science. We can, 
in fact, make a precise map of a 
molecule ten thousand times smaller 
than the smallest thingthe micro- 
scope can show us. /hie layman 
may be tempted td' wonder if 
scientists really do know all these 
things about atoms they can never 
hope to see. The answer is 
Hiroshima. 

The study of molecules, atoms, 
protons and electrons, is generally 
considered to be a part of physics, 
but the study of the different kinds 
of matter that are made up of these 
atoms and molecules is considered 
as being the task of the chemist. 

Tbs ChenlCBl Oemcets 

Molecules, atoms, electrons, pro- 
tons and neutrons are intensely 
interesting, because they are the 
simplest constituents of the Universe 
and because it is possible to explain 
such a great number of diAN||t 
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rough, mate without loaing their 
ihape, being strong thoy will su|»port 
heavy weights, and being tough th^ 
will bend or dent without breaking. 
These qualities make them supreme 
fcH* engineering work. Steel is the 
hardest of the common metals 
and the strongest; copper is the 
toughest. 

Not all metals have these quali- 
ties. Lead can be cut with a knife; 
a stick of sodium as thick as a 
candle requires no very strong arm 
to pull It asunder ; antimony can be 
splintered by a fall on a stone floor. 

Only a few of the seventy-two 
metals arc used to any extent in 
industry: most of them have some 
good quality that others have not, 
but in many cases this is neutralized 
by the rarity oi their ores, or the 
difficulty of smelting them, or the 
fact that they are easily corroded by 
air and moisture. Thus, of the. 
fifleen metals of Groups I, 11 and' 
111 (below) only three — beryllium 
and magnesium and alumiiuum — 
are of much use: their ments are 
strength and lightness, and they are 
used alone or as alloys for aircraft . 
parts, etc. In Group IV tin and 
lead are both usdul, because they 
melt very easily and resist the action , 
of water and weak acids. Tin is 
non-poisonous and so can be used 
to coat steel plates to make what 


we call "tins”; lead » v ery poiaQii- < 
ous and so musTWeSme into 
contact with foodstufb, but its 
flexibility makes it invaluable for 
pipes and roofing. Antimony is 
useful for making castings (as in 
type metal), because it expands as 
It sohdifies from the moltm state 
and so fills the mould excellently. 

in Groups IIU, IVa and Va 
are twenty-six metals mostly rare 
or difficult to make, none of which 
has found much use, but chromium, 
molybdenum and tungsten and 
manganese in the next groups, when 
mixed with steel make it very strong 
and tough. Uranium, the last of 
Group VIA, is one of the known 
sources of atomic energy, and has, 
in fact, been used foi that purpose. 

In Group Vlll is iron, the metal 
of supieme importance. The indust- 
rial achievement of Man hangs upon 
the use of iron and steel ; and it 
likewise seems to be one of the chief 
materials of the Universe. When 
meteorites from outer space arrive 
on this Earth, they are usually found 
to be mainly composed of iron. 
Moreover, the whole Earth itself is 
five and a half times as heavy as an 
equal globe of water, whereas its 
crust is only about two and a half 
times as heavy: so it is concluded 
that the deep interior of the Earth is 
mostly made of iron, which is seven 
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IVa IVb 

Va Vs 

VU Vis 

VIU VllB 

Vlll 

Carbon (6) 
SUioon(14) 
TiUiuiiin(22) 
Gormaaium (32) 
ZirconiunU40) 

„ , T^n(50) 

Hafniuni(72) 

LeBd(82) 
Thorium (90) 

NitroaenC?) 
Phosphorus (IS) 
Vanadium (23) 

Arsenic (33) 
Niobium (41) 

Antimony (31) 
TanUdum(73) 

Bismuth(83) 

PrDtoacunium(9l) 

Oxygen (8) 
Sulphur(16) 
Chromium (24) 
Selenium (34) 
M«^bdenum(42) 
TeUunum(S2) 
TunpteB(74) 

Polonium (84) 
Uranium (92) 

Fluorine (9) 
Chlorine (17) 
Manganese (23) 
Bromine (33) 
MaBunum(43)| 
lodine(S3) 
Rhenium (73) 

—(85) 

NeptuiuimUaS) 

Iron^ ' 

N?clcel(2S 

Ruthenium (44) 

1 Rhodium (43) 
Palladium (46) 
Oimium(76) 
Iridium (77) 
Platinum (78) 
Plutonium (94) 
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and a half times as heavy as water 
Some of the other metals of this 
group, such as cobalt and mckel.aie 
used to imivove steel Platmumin 
thu group and gold m Group la are 
remarkable as bemg the metals 
unaffected by air, water and acids , 
this makes th^ valuable for 
jewellery, for dentures and for all 
manner of scientific instruments 
that must not corrode They are 
rare, but since no other metal shares 
their qualities, they are won from 
the earth m considmble quantities 
Copper IS very useful , It IS extremely 
touj^ and a very good conductor 
of electricity Alloyed with tin, it 
gives bronze, nearly as strong as 
steel and far tougher, and with 
zmc gives brass, which ^ a beauti- 
ful colour and can be worked 
perfectly on the lathe 

Finally, there is mercury, that 
strange liquid metal which finds 
many uses m saentific laboratories 
and instruments, especially in baro- 
meters and thermometers, but 
which has very hmited uses else- 
where 

The non-metallic elements are not 
on the whole so familiar, becausr 
very few of them are consciously 
used m daily life They are not 
bnght, lustrous materials like the 
metals Many are gases, and the 
others are somewhat undistin- 
guished-loolung earthy substances 
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Pig. 7. Models of the molecules of 
water (HtO)^ carbon dioxide ( COJ 
and carbon monoxide (CO) 


Among the gases is l^drogen, whidi 
we meet with m balloons about 
half of coal gas is hydrogen 
Oxygen, which forms one-fifth of 
the air, is the source of ammal life 
and the supporter of combustion 
without which no fire could bum 
The pure gas is used by acetylene 
weld^s and by the givers of 
anaesthetics Four-fifths of the air 
IS nitrogen, which chemical works 
now make into fertilizers Sulphur 
has manifold uses — in fungicides, 
fireworks and the chemical trades, 
phosphorus in matches and the 
mcendiary bomb Chlonne, form- 
erly used as a poison gas, is today a 
bl^hing agent and a useful dis- 
mfectant. and is important in the 
chemical trades Iodine has familiar 
medical uses Carbon is the most 
familiar of the non-metals It exists 
in the air as carbon dioxide (see 
Fig 7) plants decompose this and 
use the carbon m tbeu* tissues 
Plants fossilized give, coal, which 
we make mto coke charr^ they 
give rfaarcoal— and so all the carbon 
we have (except that pure and 
oeautiful crystal, the diamond) has 
been won from the air by plants 


Such are the chemical elements 
important enough but very few and 
simple compared with the hundreds 
of thousands of pure substances 
known to Man All that vast 
number are built up of molecules 
put together from atoms of a few 
(rarely more than five or six) of the 
mnety-three possible kmds 
Elements usually consist not of 
single atoms but of atoms of the 
elements linked together m pairs 
(or even fours or eights) Sowemay 
depict the gases, oxygen and 
hydrogen, as m Fig 8 
Now if oxygen and hydrogen gas 
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oxygen and hydrogen^ and (above) 
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are mixed and then set alight, there 
IS a violent explosion, and if the 
vessel IS not shattered, there 
remains in it steam (see Fig 8) 
which condenses to water-drops 
The atoms have rearranged them- 
selves, so that two hydrogen atoms 
are attached to each oxygen atom 
m fact, they have formed molecules 
of water (see Fig 9) This is a 
typical chemical combination, and 
we note that — 

(1) A new pure substance has been 
formed which was not there 
before, and 

(2) There is an energy-change— 
in this case the producuon of 
a great deal of heat 

This is true of all chemical 
changes Thus when iron rusts, 
when a candle bums, when milk 
goes sour, when a man digests his 
food-Hn every case some substance 
or substances are changed mto 
other and quite different substance 
or substances, and energy is given 
out or absorbed — the substances 
beccoiing hotter (or sometimes 
cooler) 

Someumes two or more sub- 
stances combine to form one, as 
when hydrogen and oxygen form 
water, sometunes one (^composes 
into several, as when trinitrotoluene 
(TNT) breaks up mto carbon 
dioxide, carbon monoxide, oxides 


of nitrogen, etc , but these are just 
varieties of chemical change 
Now this change of material is 
particularly noticeable in livmg 
things In a dead world like the 
Moon there is probably no chemical 
change Everything tlut will com- 
bine or decompose has already 
combined or decomposed, and the 
blazing sunlight beats endilessly on 
bare rock But on Earth we find 
chemical changes ceaselessly going 
on in hvmg things, whose special 
feature is that they use energy 
to make complex chemical com- 
pounds The plant starts the ball 
rollmg The green parts of the 
plant capture the light-energy from 
the Sun and— no one knows how — 
use It to turn carbon dioxide from 
the air and water, and mtrates from 
the soil, mto the staidi and sugar 
and cellulose and protems that 
make up its tissues These plant 
tissues are then a store of che m ical 



Fig. 9. How one oxygen moieeuk 
and one hydrogm moleeide combine 
and form two molectdee of water. 
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energy for all other forms of life 
Animals eat them and burn the 
products in their tissues to keep 
themselves warm, they use them 
as fuel to provide their energy of 
movement, and as raw material to 
make the complex chemicals in 
their tissues 

Looking at the living world from 
the point of view of energy, the 
plant IS the transformer of radiant 
energy from the Sun mto the 
chemical energy of organic com- 
pounds, while animals are the 
transformers of the chemical energy 
of plants into thar energy of 
motion and heat 

All the energy of combustion that 
is used m furnaces and power 
stations ultimately comes from 
green plants The Sun’s energy 
formed plant tissues Plants formed 
coal, they fed the sea creatures 
which are thought to be the origin 
of oil Our mdustnal civilization is 
largely the product of the former 
activity of dead plants Nearly all 
the chemicals we make are made by 
the use of this energy, though some 
are made through electncal energy, 
generated by the power of water, 
raised to the hilltops by the Sun 
Every scrap of energy, and every 
parti^ of matter has come frcnn 
the Sun, and plants are the chief 
trap for its energy 

Oiemlcal Energy 

Now chemical energy, which 
appears as heat in a chemical 
change, is Man's source of power 
and chief instrument The ancient 
plants used sun-energy to take 
carbon from the carbon dioxide m 
the air, and so made coal Coal can 
be turned back to carbon dioxide 
and so release this energy to dnve 
trams, heat gas-stoves, generate 
electnaty, make dienucals and so 


forth Where does the energy of 
the exploding bomb come fmn'’ 
From the chemical energy of the 
coal, and that of the electnaty 
(generated from coal) that was used 
to make it The explosion is in fact, 
concentrated sunlight And the 
atomic bomb’’ Just the same It 
was in the interior of tne Sun, 
perhaps three thousand million 
years ago, that the mtense con- 
centration of radiant energy— 
perhaps at a temperature of 
40,000,000 deg C— locked up the 
energy in the nucleus of the 
uranium atom We do no more 
than unlock it 

So all the varied changes of the 
stuffs that make up the living world 
of the Earth's surface are done by 
the Sun's energy, degrading itself 
into low-grade heat The ray is 
trapped by the plant some part of 
It IS turned into chemical energy, 
some part merely warms the plant 
The animal eats the plant Some 
of that chemical energy warms the 
animal, some is turned into motion , 
the motion overcomes fnaion and 
so IS transformed also to heat All 
the radiation of the Sun ends up as 
useless low-grade heat, but wc 
borrow it on its way down and by 
its aid we cany on our lives 

What, exactly, happens m a 
chemical combination when, let us 
say, hydrogen and oxygen form 
water > If the atoms merely stuck 
together we should hardly expect 
so much energy to be set free, and 
actually thoe IS quite a considemble 
disturbance m the electron-doud 
around the atoms The electrons 
of ihe hydrogen atoms enter mto 
the structure of the oxygen atoms, 
and the oxygen atoms' electrons 
into the hy^gen atoms* structure, 
so that the atoms m water are not 
merely side by side but sototpeak. 
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grafted one into the other The 
whole structure becomes more com- 
pact, the dectrons come nearer to 
the nucleus, and so give out some 
of theu* energy as heat If we require 
to separate these atoms, to turn 
water bock tu hyd-ogen and oxygen 
we have to put all that energy back 
again, so it could never be profitable 
to turn water into hydrogen and 
oxygen and bum these for energy 

Cbenucal Compoonds 
We have thought of the com- 
bination of chemical elements from 
the pomt of view of the energy it 
produces or requires, but we can 
also look on it from the pomt of 
view of the new substances it 
makes There are about half a 
million of these known to science, 
so It IB not very easy to make a 
brief summary of the difierent 
classes of chemical compounds 
The usual division is mto: — 

(1) Inorganic compounds, which 
are made up of elements other 
than carbon , 

(2) Orgamc compounds, which axe 
compounds of the element 
carbon, 

and the first class, morganic 
compounds, is conveniently divided 
mto 0 ) compounds of metals, 
(u) compounds of non-metals. 

Generally speakmg metals do not 
combine very firmly or easily with 
each other, but non-metals combine 
with metals and with each other 

Componads of Metals 
Metals fairly easily enter mto 
chemical combination, as may be 
seen from the fact that no metal, 
except gold and platimim, remains 
long without tarnish or rust. AU 
except these combine with the 
oxygen m the atr when they are hot : 
it IS the praise of gold that it 


withstands the fire, but m truth we 
should say that it withstands the 
air. Water and air together corrode 
most metals to oxides, and carbon 
dioxide turns many of these mto 
carbonates, while sulphur turns 
them mto sulphides, or, together 
with oxygen into sulptotes So 
whether there are or ever were free 
metals in the deeper parts cf the 
Earth, they are now transformed 
mto carbonates or sulphides or 
sulphates and other compounds, 
and this is how we find them today. 

Generally speaking, the crust of 
the Earth and the minerals found 
therem are compounds of metals 
Salt IS a compound of the metal 
sodium with the non-metal dilorme ; 
limestone is a compound of the 
metal cakium with ^ mm-metala 
carbon and oxygen, granite is a 
mixture of compounds of iron and 
potassium and magnesium and 
alummium with sihcon and oxygen. 

The most interesting and valuable 
compounds of metals are the daii 
known as salts, bong named aftef 
common salt, the best known ol 
them A salt is denved from an 
aad (which is a compound of 
hydrogen with, usually, a non-metal 
and more or less OKyiao) by putting 
atoms of a meUl m plare of atoms 
of hydrogen Thus, sulphuric acid 
IS a compound of hydro^, sulphur 
and oxygen, and its chemical 
formula IS wntten as HgSOi . copper 
sulphate is a salt of copper and 
sulphuric acid, made fay putting a 
copper atom m place of tte hydro- 
gen atoms. Its fonnula is CUSO 4 
where Cu stands for a copper atom. 
It 15 possible to make a sulphate of 
this kind from almost any mecal, 
usually (with sodium or potassium 
this IS extremely dangerous) by 
simply putting the metal m the 
acid, if neosssaiy, n. 
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Sodium sulphate u Glauber’s salt, 
calaum sulphate is plaster of pans, 
magnesium sulphate is Epsom salt 
iron sulphate is ’’green vitnol” or 
copperas These salts have a great 
number of mdustnal uses in pharm- 
acy, dyeing, tanning, metallurgy — 
and indeed, almost every industry 
uses some oi them They are a very 
distinctive set of bodies They 
usually look very much like common 
salt, but many of them are coloured 
They form good crystals and are 
generally soluble m water 

From the chemist’s point of view 
their characteristic is that th«r 
solutions conduct electncity and are 
spht up or electrolysed by it 
Thus, when an dectnc current 
passes through a solution of com- 
mon salt, caustic soda and chlonne 
appear around the tenmnate that 
enter the water, and this is one of 
the ways in which caustic soda, the 
foundation of the soap industry, is 
made So. also, when a solution 
of copper sulphate is treated in this 
way metallic copper deposits on one 
temunal. the cathode, while sul- 
phuric acid appears at the other, 
the anode This behaviour is 
characteristic of aads, alkalis and 
salts, and of nothmg else (if. for 
example, an attempt is made to 
pass an ekctnc current through a 
solution of sugar, the solution 
scarcely conducts any electricity and 
the sugar IS quite unaffected) The 
atoms m these salts are considered 
to be held together m a very different 
fashion from that m which the 
atoms are held togethw m such 
compounds as sugar The atoms in 
sugar are grafted together by 
sharing electrons, but those m salts 
are held togetto by electrical 
attraction only 

Thus ordinary salt is sodium 
chloride When sodium metal is 
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Fig. 10. How sodium atoms and 
chlonne atoms make common salt 


burned in an atmosphere of chlo- 
nne, salt IS formed The sodium 
atom has one ’’odd” electron m its 
outer shell , the chlonne atom lacks 
one electron to make its outer shell 
complete So the electron passes 
from the sodium atom to a chlonne 
atom (see Fig 10) The sodium 
atom havmg lost the negative 
electron becomes positively charged 
and the chlonne atom by gaming it 
becomes negatively chaiged, so the 
diarged atoms or ions stick together 
by electrical attraction , but they are 
not made one and can easily be 
attracted apart Actually, when 
dissolved th^ link up with water 
molecules and drift apart, and 
vlien an electncal current is passed 
through the solutions the positively 
diarged sodium atoms drift to the 
negauve terminal and the negatively 
charged chlonne atomf to the 
positive terminal Hence the action 
of the electric current 
It 18 mteresting to note here that 
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the l)hui of an atom's electncaJ 
structure has provided the key to 
the relations between the chemical 
properties of matter 

CompoiBids of Noimlak 
The non-metals -sulphur, phos- 
phorus, nitrogen, carbon— form a 
variety of compounds, the most 
conspicuous of which are their 
oxides (compounds with oxygen) 
and their acids (compounds with 
hydrogen and often a thu-d element) 
Every dement except the curious 
inert gases that are used in electric 
discharge tubes (helium, neon and 
the like), form one or more com- 
pounds with oxygen, and this is why 
very few elements are found in 
nature as such Nitrogen does not 
form Its oxides at all easily, and 
that IS why oxygen and mtrogen can 
remam unchanged m the air Such 
elements as sulphur and carbon are 
only found m the depths of the 
earth, where there is no oxygen to 
combine with them The oxides of 
non-metals are themsdves very 
ready to combine with water, 
usually to make aads, and ftiese 
acids cmnbine with the metallic 
compounds m the Earth’s crust to 
give salu Thus, nearly all the 
carbon m the world is m the form 
of carbonates, such as chalk and 
limestone, some is m the carbon 
dioxide present m small quanuuesm 
air and natural water, but compaxa- 
uvdy httle m the free stale of hard 
coal and vaphite and diamonds 
So with sulphur It is almost all m 
the fonn of sulidiatcs such as 


gypsum, or of sulphides such as non 
I^Tites Nearly all the phosphorus IS 
m the phosphates (see table below) 

Some of these salts are important 
sources of the elements m them to 
animals and plants Plant tissues 
contam carbon and oxygen and 
hydrogen, which come from air and 
water, but they also contain nitro- 
gen and sulphur and phosphorus 
which come from mtrates, sul- 
phates and phosphates m the soil 
without thcM there could be no 
plants 

Our tissues are built from plant 
tissues so these salts are an absolute 
necessity without which we could 
not hope to hve for long 

Oigudc Cnumil s 

One element, namely carbon, 
forms compounds which are ftr 
more numerous than, and entirely 
different from, those of any other 
element The compounds of carbon 
with other elements, chiefly hydro- 
gen and oxygen, together with 
nitrogen and sulphur and occasion- 
ally some other elements, are called 
organic compounds, and the study 
of them has been elevated mto a 
special department called otgamc 
chemistry Carbon atoms can 
combme with other carbon atoms 
and form chains or ringi or net- 
works of carbon atoms to wfaidi 
other atoms may be attached. The 
elements, other than carb(m,donot 
form long chains of this kmd, and 
so the use and complexity of the 
molecules they form is much 
mfenor The tissues of plants and 
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■xmnab are made up ot extremely 
complicated carbon compounds, 
and It may be said that just as life 
requires energy to run the bving 
engine, it requires organic com- 
pounds to make the livmg engine 
We do not know any other mate- 
rials susceptible of su^ variety and 
continual change, nor do we 
believe that such exist 
The art of making (synthesizing) 
carbon compounds mstead a[ 
merely extracting them from plant 
and animal tissues is now about a 
century old, and the vast majonly 
of the carbon compounds we have 
made have never previously existed 
m any livmg creatures Many of the 
carbon compounds are essential to 
industry All foods are caibon 
compounds, all dyes, most dn^, 
all textiles, nearly all explosives, all 
the plastics, all the oils and fats, all 
the fuels — so it is no wonder that 
organic chemistry is conunually 
becoming more important Not 
only IS It important as fumishmg 
these most important non-living 
materials, but behind it all lies the 
secret of life-4br the phenomena 
of hfe are never observed m any 
kind of matter except carbon com- 
pounds It IS through the medium 
of a complex delicate network of 
chains of carbon, hydrogen, oxygen, 
nitrogen, suli^ur, and phmptorus 
atoms that 1, whatever that may be, 
am enabled to move niy pen to ex- 
press my thoughts, whatever they are 
So the chemist’s work is to 
examine every kind of stuff, dis- 
cover what elements are m it, and 
how their atoms are put together to 
make it He likewise devises new 
kmds of matter that never before 
existed in the World and finds the 
way to make them Hecansethun- 
self a goal, say a transparem plastic 
or a drug to cure septic wounds, and 


patiently fashion one material 
after another until the end of his 
work is accomplished 

Chemistiy and Physics 

The chemist studies the different 
kinds of matter he wishes to know 
the quahties that especially dis- 
tmguish some substance, such as 
sulphur or sugar or silver, from 
other kmds of matter, but he is 
not interested m the properties 
that are the same for all kinds of 
matter Thus, almost any solid 
melts, when heated, and the chemist 
record the temperature at which it 
mdts, 114 deg C for sulphur or 
961 deg C for silver, because that 
meltmg-point belongs to that par- 
ticular substance 

The physicist, on the other hand, 
is mterested in the process of melt- 
ing as such without special r^ard 
to what IS being melted But the 
two aspects cannot be separated 
because the physicut must neoes- 
sanly study the meltmg of particular 
things, and there is a broad belt of 
scientific territory common to 
chemistry and physics , this is 
called physical chemistry, and is 
of ever-inaeasing importance. 

HMt 

Every kind of matter can be 
heated Anything whatever, if 
exposed to a source of heat, becomes 
warm At one time heat was 
thought to be a kind of stuff, a very 
subtle and thin fluid which could 
penetrate into any kmd of body 
But there was a fetal otgection to 
this idea, namely that you can get 
unlimited heat out of work Thus, 
if a shaft IS rotated m an un- 
lubncated bearing, heat is produced 
where they meet and, as long as the 
diaft B kept turning, heat will 
oontunie to be produced Nothing 
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IS being put into the system except 
work-energy— and hMt is coming 
out Consequently, we believe heat 
cannot be a kmd of matter, for it u 
here being made from work, which 
is not matter 

What does work chiefly do'’ It 
sets bodies in motion Now the 
bearing does not move and the 
shaft moves the slower for the 
friction that produces heat , so we 
may reasonably suppose that the 
shaft IS making somethmg move 
and thit heat is a motion of the 
molecules of a body And this is 
proved to the satisfaction of 
physicists, because for the last 
hundred years a vast number of 
calculations concerning heat have 
been based upon it and have not 
let them doivn 

The kinetic theory of heat as 
we call It, supposes that the mole- 
cules of all substances are in 
motion The energy of that motion 
is heat, but its velocity determines 
temperature In ordinary speech 
we do not always distmguish heat 
and temperature, though we under- 
stand It well enough It is com- 
monly known that there is more 
heat in a tank full of boiling water 
than in a red-hot poker, though the 
poker IS much hotter We say this 
because we know the tank of water 
would keep a room hot for quite a 
long time, while the poker would 
scarcely heat It at all The tank will 
do more work, and so has more 
energy We say that the poker is 


hotter (has a hi^r temperature), 
because if the red-hot poker is put 
mto the tank of boiling water, heat 
will flow from the poker to the 
water So amounts of heat are 
measured by the work they will do 
in heating other bodies 

The unit of heat measurement is 
a calorie, the amount of heat that 
will warm a gram of water from 
0 deg C to 1 d^ C The unit of 
temperature is a degree On the 
centigrade scale a degree is a 
hundredth of the temperature difier- 
enoe between boiling water and 
melting loe 

A umversal property of heat is 
that It causes bodies to expand — 
to become larger every way 
Solids and liquids expand but little, 
but gases expand greatly Such 
expansion is often troublesome 
thus, unless special expansion joints 
are used for steam pipes they will 
bend and buckle when steam is 
turned on 

Heat expands the pendulums of 
clocks and makes them run slow 
This expansion has its uses, how- 
ever, for we measure fairly low 
temperatures by the expansion of 
liquids in thermometers (see Fig 
11) The liquid chosen must expand 
evenly— by the same fraction of its 
bulk for each degree— and water, 
which expands unevenly, cannot be 
used Mwcury and alcohol (usually 
coloured pink to make it visible) 
are oommonly employed But 
all hquids boil at hi^ enough 


Fig. 11. (Above) CUmcal thermometer amt (below) diemieal themmneter 
(not to scale) The threadof theelutieal thermometer Is really very narrow 
bat the stem Is shaped so that u will magnify the mereary 
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temperatures, and glass softens, so 
theimometers with hquids m them 
can only be used up to about the 
meltmg point of zmc (500 deg C) 
Above this we measure the electrical 
resistance of a platinum wire, or the 
electromotive force (emf) given 
by two metals in contact, at still 
hi^r temperatures we observe the 
mtensity of the light given by the 
red-hot or white-hot material 

Quantities of heat can be meas- 
ured by discovering how much they 
heat a given weight of water Thus 
if a flame heated 1 000 grams of 
water from 10 deg C to 60 deg C 
m a imnute, it would be giving out 
1 ,000 X (60 - 10)« SO 000 calories 
per mmute The calorie is rather a 
small unit in this country the 
British thermal umt is often em- 
ployed and IS the heat required to 
raise the temperature of a pound of 
water by 1 deg F The therm by 
which gas is sold for domestic pur- 
poses is 100,000 British thermal units 

. How Heat Eraveta 
(Heat is the energy of the motion 
of moleculesl^d because it is such 
a motion it mvels If a poker is 
thrust into the fire, the molecules of 
the cooler parts are moving more 
slowly than those of the hotter 
part The rapidly moving mole- 
cules travd through wider paths 
end attract and repel the slower 
moving molecules next to them 
These ate stured up and made to 
move more quickly and are made 
hotter So the motion of the mole- 
cules IS transmitted along the pokw 
and we express this by saying that 
heatflows from the hotter part to the 
cooler part Thu process is called 
conduction and u the only way in 
which heat can pass throu^ sobds 

Sohds vary mudi in the speed 
with which heat passes through 



\ecUon currents whtch are set up as 
a result of the application of heat to 
a saucepan of water 

them Metals conduct heat much 
better than any other kind of matter 
Anyone who has used an aluminium 
cup knows how much hotter it feels 
than a china cup even though the 
hquid within is at the same tempera- 
ture Heat u conducted so rapidly 
through the alumimum mto the 
hand that the blood-stream cannot 
take the heat away fast enough — 
and BO the skin u huted sufficiently 
to give pain — but the china cup 
dehvers the heat so slowly that the 
blood-stream can keep the hand that 
holds It reasonably cool 
Liquids and gases are poor coo- 
doctors of heat, and another pro- 
cess, called convection, comes into 
play and accelerates the movement 
of heat in them (see Fig 12) Any- 
thing that u lighter than an equal 
bulk pf a liquid or gas will rise, as 
a cork in water or a balloon m air 
rises A hot-water pipe heats the 
air immediately touching it by conr 
duction, the air expands and be- 
comes lifter than an equal bulk of 
cold air around it, it is at once 
thrust upward by this cold air uduch 
takes the place of the hot, and m ns 
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turn is heated and rites. The hot 
air after rising may cool and sink 
once more. Thus a circulation is 
set up, which we speak of as a con- 
vection current. Chimneys utilize 
convection to carry off smoke and 
bring au* to the fires; winds are 
largely due to the same cause. The 
domestic hot-water system is oper- 
ated by convection likewise (the 
pnnciple of a modem type being 
shown in Fig. 1, page 18). 

Radiation 

Heat is transmitted in yet a third 
way known as radiation. jAto ms 
and moleci^ are electricaisffuc- 
tures and when they move they 
give out electromagnetic waves (sec 
pagg.6d). looser than light waves 
butahocterihanra^o waves' lTliese 
arB-.£ltUed mfra-n^ ravs. | Every 
substancels always givmg out and 
receiving those rays, but at room 
temperature they are given out but 
slowly. As the temperature rises, so 
these waves rapidly increase in 
quantity. So any body hotter thui 
Its surroundings will give out more 
heat waves than it receives and will 
therefore cool. Hence it is that on 
clear nights the ground sends out 
heat waves mto space and receives 
few or none in return. The tempera- 
ture of the ground therefore falls, 
and in wmter frost, or in summer 
dew, may form as the result of 
condensing the water vapour of the 
air. On a cloudy night these rays 
are partly reflect back to earth 
and the cooling is much slower. 

Dark-coloured surfaces radwte 
most easily and bright metallic 
surfaces least so. Tbus stoves should 
be black, but hot-water cans should 
be polished. 

The vacuum fladc (see Fig. 13) is 
dwigncd to prevent heat from travd- 
Uag out of its interior. It is a vessel 



section showing how it is constructed 
in order to prevent rapUl loss of heat. 

with double walls from the space 
between which as much air as pos- 
sible has been pumped. The inner 
walls of this space are silvered. 
Heat can now only be conducted 
away through the cork and the glass 
neck— a very slow process^while 
convectioo cannot take place be- 
cause In the vacuous space there is 
no air to be heated and rise. Radiip 
tion cannot be prevented, but the 
silvered surface is a very poor 
radiator. It is impossible to make 



46 


INANIMATE MATTER 


a wholly heat-proof endosure, but 
the vacuum flask is our best 
approach towards this end 

I jqnM^ ^nH fjMfg 

One of the most conspicuous 
effects of heat is the changing of the 
state of bodies loe, a solid, when 
heated changes to water, a liquid . 
this when further heated becomes 
steam, a gas, and similar changes 
take place m every substance which 
can be suffiaently heated without 
breaking up mto othei substances 
We can melt and boil sulphur oi 
naphthalene we can melt sugar 
but if wc heat the liquid it blackens 
and chars before it boils We can 
not melt or boil wood because it 
breaks up inlu steam and smoke 
and charcoal long before it is hot 
enough even to melt Melting and 
boilin,; are very important opera- 
tions both in science and industry 
and to understand them we must 
know what is the essential differ 
ence between a solid, a liquid and a 
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Fig. 14. Model showing the arrange- 
ment of molecules m a solid, a 
bqidd and a gax (all magnified 
about 30 nuUion tunes) 


gaa The obvious external differ- 
ence 18 a simple one 

A solid has a fixed volume and 
shape, thus, a fossil or a crystal 
of a mineral will keep the same 
shape and size for 1 000 million 
years 

A liquid has a fixed volume but 
no fixed shape , thus a pmt of water 
can be poured mto vessels of any 
and every shape, but it will never 
be more or less than a pint 

A gas has neither fixed shape nor 
volume If a whiff of ammonia gas 
is released m a room, it will shortly 
fill the whole of it evenly as the 
nose will show it has taken the 
shape and size of the room 

Gaass 

All matter — solid liquid or gas — 
IS made up of particles called mole- 
cules (page 29), all of which are 
moving their average speed depends 
on the temperature Molecules 
attract eacn other some very feebly, 
some very strongly Now if the 
molecules move fast enough their 
momentum will be enough to draw 
them out of range of their neigh- 
bours attraction and they will then 
move about quite freely If the 
attraction between the molecules is 
slight, then the substance will be a 
gas at the ordinary temperature, as 
are hydrogen, oxygen and nitrogen , 
but if It IS strong their speed will 
have to be increased, that is to say, 
they will have to be heated before 
they can get away from each other. 
Thus, at normal atmospheric pres- 
sure, water turns mto a gas at 100 
deg C , sulphur at 444 deg C , iron 
at 2450 C, and carbon at 
3,600 deg C These are the boiling 
points of these substances 

So we may picture a gas as in 
Fig 14, which IS enlarged about 
30 million timet In every cubic 
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Fig. IS. Diagram illustrating the principles of Boyle* s law. The weights 
are supported on pistons in cvlinderK filled with gas at a constant tempera- 
ture. Thus, the heavier the weighty the more the gas is compressed. 


inch of gas there are about 300,000 
billion molecules. The lighter these 
are, and the hotter they are, the 
faster they move, but taking oxgen 
as an example, its molecules at room 
temperature move at 1,342 feet per 
second, about as fast as a partly- 
spent bullet. If the gas is cooled 
down the molecules lose their energy 
and travel more and more slowly, 
until at some temperature they no 
longer can escape each other’s 
attraction; the gas then changes 
into a liquid and is said to condense. 
These countless millions of high- 
speed molecules are continually 
striking against the walls of any 
vessel that contains a gas. Each 
molecule gives the wall a kick as it 
hits it and bounces back, and the 
sum total of the kicks is the pressure 
of the gas. Qearly the numbo* of 
kicks will become greater as the 
number of molecules is greater; 
also the fiuter the molecules move 
the harder tb^ wiU hit. Soforaqy 
fixed quantity of gas the pressure 
(p) will increase as the tempetanue 


(T) is increased and as the volume 
(v) is decreased. We express this 
by the formula:— 



where a is a fixed number whidi 
depends on the quantity of gas and 
the units used for measuring the 
pressure, volume and temperature. 
We can express this by two laws:— 

(1) Boyle's law. The volunw of a 
gas at constant temperature 
varies inversely as the pressure. 

(2) Charles's law. The volume of a 
gas at constant pressure is pro- 
portional to the "absolute tem- 
perature," v^ch is the tempera- 
ture in OBOtigrade degrees coun- 
ted from the point of no heat, i.e. 
—273 deg. C, instead of from 0 
deg. C, the melting point of ice. 

Iliese are best explai^ by Figs. 
IS and 16. Boyle's law th^ore 
expresses the springiness of a gas. 
It is for this property that air is used 
to fill motor tyres and air cushions; 
it is the perfect spring, never losing 
its elasticity and strength. Charles's 
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Fig. 16. Model illustrating Charles s 
law Thf volume of a gas increases 
regularly as the tengieratuie rises 


Jaw expresses tlic great expansion of 
a gas by heat this is used in certain 
types of thermometers, and is the 
cause of all the movements of air 
that, as wmd and weather, affect 
every living thmg on earth 
Boyles law and Charles’s law 
apply to all gases and only to gases 
A gas is nearly all empty space, and 
the molecules m it taJte up so little 
of Its bulk, that their mdividual 
attractions have hardly any effect 
on each other under ordinary con- 
ditions, so normally the differences 
between the molecules do not 
matter and all gases are equally 
expansible by heat and equally 
compressible If, however, gases 
are so highly compressed that the 
molecules are forced to come very 
close to each other, their attracuons 
come into play and Boyle’s and 
Charles’s laws do not hold good 
llieie laws, m fact, are never exactly 


true, but the hotter the gas and the 
less Its pressure the more nearly 
true they become, that is to say, the 
more closely do th^ describe what 
in fact occurs 


liquids 

In the liquid state the molecules 
are within the range of each other’s 
attraction, but they are not held m 
any fixed position Consequently a 
hquid resembles a gas in that it 
flows, but differs from it in having 
d free surface 

The flow of hquids and gases is 
extremely important m mdustry 
When a liquid or gas is mov^ 
through a tube, currents and eddies 
are always set up these then die 
down through fnction The result 
is that some of the energy of motion 
of the fluid as a whole is converted 
into the energy of the motion of the 
eddies, which in turn becomes low- 
grade heat, and is wasted The 
same ^hing occurs when a ship is 
moved through water or a plane 
tnrough air a great part of the 
worV of the engmes is wasted in 
heating the sea or air Engineers 
are always alert to prevent these 
eddies and m the case of objects 
moving through water, they are 
minimized by givmg the objects a 
streamhne form, the shape of a fish, 
with blunt head and tapered tail 
The most perfect example are seen 
in the design of high-speed aero- 
planes (see Fig 17) 

The most interestmg properties 
of liquids are connected with their 
surfaces A liquid behaves as if its 
free surface was a thm elastic skin. 
Why does a drop hang on the open 
end of a tap before It drops? What 
holds It up7 All the molecules of 
the surface are attracting each other 
sideways and being attracted um 
ward, but nothing is attracting 
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Fig. 17. Model of a modern aeroplane to ihow the streamlined design. 
This is incorporated solely for the purpose of minimizing any loss of speed 
due to the formation of eMies which convert its energy of motion into low- 
grade heat. Ships and cars are sometimes streamlined for a similar reason. 







Fig. 18. Form taken by a drop of 
water (above) with its surface 
(bebns) magi^fied to ^tow how the 
mtdeaUes attmet each other 


them outward (see Fig. 18). So the 
total attraction, upward and inward, 
has the effect of an elastic skin and 
is called surface tension: this is 
enough to support the weight of the 
drop. 

Every liquid, then, has a surface 
which is always stretdied and so is 
always tending to contract as much 
as possible and so to form the figure 
with the smallest surface, a sphere. 
Water sprinkled on a surface it does 
not wet— that is one which is waxy 
or dusty— forms more or less flat- 
tened, spherical drops; other sur- 
faces (such as dean glass) attract 
water so strongly that th^ over- 
come its surface tension and spread 
it into a thin film. 

The attraction of surfaces that 
are wetted for the liquid that wets 
them is the cause of capillarity, the 
rising of liquids in fine tubes. If 
you dip a narrow glass tube, such 
as a therm om eter tube, in water, 
the water rises in it, for peilups 
half an inch. If you dip it into 


so 
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mercury, which does not wet glass, 
the opposite effect occurs, and the 
mercury will not rise in the tube as 
far as the liquid level (see Fig 19) 
Certain porous substances sudi as 
cloth, paper, sand, salt, etc , may 
be thought of as a mass of fine 
crevices and water nses in these for 
the same reason as in fine tubes 
Thus water or oil will rise up a 
cotton wick but mercury will not, 
because it does not wet — ^that is, it is 
not attracted by— cotton fibre 
Surface tension accounts for the 
formation of films of liquids as in 
bubbles The shape of a bubble is 
due to the surface tension which 
makes the surface as small as pos- 
sible A free bubble is therefore a 



Fig. 19. Diagram j/Kiwing the 
thfferenee between a hqutd which 
wets the side of a fine glass tube and 
mercury which does not 


sphere A foam or froth is a mass 
of bubbles, each of whi Ji con8.sts 
of two liquid skins, enclosing * very 
little hquid The shapes of bubbles 
m foams are not sphms but beauti- 
ful and complicated geometrical 
forms which result from the pull of 
the films, which tend to make the 
figure with the smallest surface that 
will enclose the air 

Foams are useful for washmg 
purposes The surface films have 
an inward attraction, so any parti- 
cles of dirt that can be wetted are 
attracted and held by the surfaces 
thus foams have cleansing power 
Soaps not only foam, but also lower 
the surface tension of water, so that 
dirt IS wetted much more easily and 
so made ready to be dragged into 
the films of the bubbles 

Solids 

Solids have a fixed volume for the 
same reason as liquids, namely that 
their molecules attract each other 
but unlike liquids they have a fixed 
shape, and this because the mole- 
cules are attracted to each other so 
firmly that they cannot move out 
of their positions This is why 
solids are strong in order to divide 
a solid It is necessaiy to pull the 
molecules apart Thm are several 
kinds of strength Great tensile 
strength (resistance to a pull) is 
charactenstic of metals Th^also 
have compressional strength (re- 
sistance to crushing), but this is 
possessed by seve^ kmds of 
material — for example stone — 
which have no great tensile 
strength Thus stone can be used 
foi pillars, but not for girders 

Then there is toughness— the 
ability to bend without breaking, 
and hardness— the resistance to 
scratchmg, that is to the dislodge- 
ment of particles Each of these 
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qualities oorrespoad to particular 
arrangements of the molecules oi 
the solid. 

The molecules in a solid may have 
little or no order or arrangement. 
In glass or flint or glue the mole* 
cules seem to lie in every and all 
directions: a substance of this kind 
breaks with the pwuliar curved 
fracture that is familiar in flint or 
toffee. But most solids are masses 
of crystals, sometimes very small, 
sometimes large: these can easily 
be seen in the broken surface of a 
piece of cast-iron or marble or loaf- 
sugar, though some solids, such as 
chalk or charcoal, are made up of 
crystals too small to be seen. 

A crystal is an assemblage of 
molecules in a repeating pattern or 
space-lattice. Fig. 20 represents the 
pattern in which the silver atoms 
are grouped in silver. A silver spoon 
would consist of countless silver 
crystals stuck together, each made 
up of this pattern repeated for 
milhons of atoms in each direction. 
Marble has a different pattern, iron 
a different pattern again. In a single 
crystal such as a lump of soda or 
sugar-candy the pattern carries on 
right through the ciystal. 

It is not difficult to see that in 
most crystals there wiU be layers of 
atoms lying side by side like the 
leaves of a book and for this reason 
crystals are very easily “cleaved” 
or split along certain lines. This 
property is used by diamond cutters, 
who le^ to recognize the direc- 
tions in whidi diamonds can be 
cleaved and so save the enormously 
laborious task of cutting them. On 
the other hand, ctoavage is very 
undesirable in metals which are 
required to be tough. So cast 
metals, whidt have fairly large 
crystals, are hatiunered and rolled 
to make the crystals amaller and 



Fig. 20. The arrangement oj atoms 
in a crystal of silver, more than 100 
million times larger than actual size. 


less regular, so diminishing the 
chance of breakage. 

While most solids are crystals or 
masses of crystals, some consist of 
a single giant-molecule, that is to 
say, all the atoms in them are linked 
together by chemical linkages. Dia- 
monds are of this type, which 
accounts for their hardn^s, as also 
are the thermosetting plastics, such 
as Bakelite. These plastics start as 
a powder which consists of moder- 
ate-sized molecules. When these 
are squeezed and heated in a mould 
they all combine together and form 
one continuous molecule— a net- 
work of carbon, hydrogen and 
oxygen atoms extending without 
break from one end of the Bakelite 
ash-tray or radio-panel, or whatp 
ever it may be, to the other. 

These plastics differ from the 
older plastics such as celluloid or 
rubber, in that they cannot be 
soften^ or melted by heat. Melting 
is the separation of molecules and 
here there is only one molecule. 
Plastics of this kind are very strong 
and light, and very easy to shape 
into any conq)licated form for which 
a mould can be made. Some of 
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them begin as a liquid whidi can be 
pound into a mould and by gKitle 
heating gradually sets into a solid 
block with the fonn of the mould. 

ChBBie of State 

That substances change from one 
state, solid, liquid or gaseous, to 
another is very familiar, and these 
changes are brought about chiefly 
by changes of temperature, though 
pressure also has its effect. Some 
special words are used in this con- 
nexicm. Thus a solid is said to 
melt or fuse to a liquid ; a liquid or 
a solid evaporates to a gas. A gas 
condenses to a liquid or solid, and 
a liquid freezes to a solid. As 
molecules attract each other envgy 
is needed, and work has to be 
done, in order to separate them: so 
rememboing how the molecules are 
situated in solids, liquids and gases, 
it is evident t hat we mu« t use, 
for dK changes soli4 ->ligtud- >-gis . 
Gutlhat~^rgy be ’9^ out by 
the chan ges gaa^hgujil-^solid. So 
flr^hMt a mim oToroken ice in a 
saucqnn over the gas-ring and take 
its temperature with a thermometer, 
we find that it stays at 0 deg. C. all 
the time the ice is melting: only 
then does the temperature of the 
water begin to rise. So also, once 
the water boils it stays at 100 deg. 
C. until it has all bera turned into 
steam. All the while heat-energy is 
flowing in from the gas-flame, but 
while the ice is melting or the water 
is boiling the only change that 
results is a change of state: so we 
suppose that the heat that is enter- 
ing the pan is used up in changing 
ice to water or water to steam. 

When a pound of liquid is turned 
into a pound of gas, it increases 
vastly in bulk: thus a gallon of 
water produces over 200 cubic feet 
of steam. To increase in bulk it 


has to do more work, for it has to 
push away the air that is pressing 
on it. Omsequently the pressure 
on a liquid affieM its boiling point. 

The water in a high-pressure 
steam boiler may reach 330 deg. C., 
about as hot as melting lead, 
b^ore it can boil. On the other 
hand at the top of a mountain where 
pressure is very low, water boils at 
a lower temperature than usual, and 
indeed it is impossible to boil an 
egg or a potato at the top of a high 
mountain unless a closed pressure- 
cookeris used. There are, however, 
limits to the alteration of boiling 
point. Thus cold water will not 
boil, in the usual sense of bubbling, 
even in the highest vacuum ; and the 
highest pressure will not stop water 
from turning into a gas when its 
temperature reaches 374 deg. C. 

Every liquid has a temperature 
above which it cannot remain as 
such whatever the pressure, and this 
is (Silled the critical temperature, 
liie'miygra and nFtrogen of the'mr 
arr nonnally far above their critical 
temperatures (— 1 18* C. and— 146* 
C.) so no amount of compression 
can change air into a liquid, and in 
order to liquefy air, it has first to 
be cooled below -140 deg. C. 
Carbon dioxide, on the other hand, 
has a critical temperature of 31’1 
deg. C., SO mere compression is 
enough to liquefy it. Many gases 
are most easily stored in iron cylin- 
ders, in the form of liquids at high 
pressures. 

{ Evaporati on ,and condenmtiqn 
are the causes c^ nunl cjew,'fof. 
mow, hail and frost. (When a liquid 
(br a solid) that will evaporate is 
put in a closed space, a bottle for 
example, it begins to evaporate. 
As soon as vapour is formed it 
begins to condense; this continues 
until the vapour is being produced 
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as fast sis it condenses, and at aoy 
given temperature, this occurs when 
the vapour has a certain fixed pres- 
sure called the vapour pressure. 
The sea and other water continually 
evaporates into the air, and this 
rises into upper and cooler layers 
of the atmosphere. 

Now the cooler water becomes 
the lower is its vapour pressure, so 
the warm moist air over the sea 
when it rises to the upper regions 
condenses to clouds, vast assem- 
blages of tiny droplets of water. 
These may increase in size and form 
rain or, if the weather is very cold, 
the vapour may condense direct to 
snow instead of water. 

If warm moist air comes in con- 
tact with something cold, the water- 
vapour condenses to droplets of 
dew. The outside of a glass of iced 
drink becomes clouded by such. 
The earth at night radiates heat ai^ 
so becomes cold, for it receives little 
or none from the stars. When it 
becomes cold enough the air in 
contact with it is cooled below its 
dew point and dew is deposited on 
the leaves and so forth. If it is 
winter, the earth may become so 
cold that the water vapour chai^ 
straight to icefihh Is ealTed frost. 
*A]I the water is moved from the sea 
to the hills by evaporation and 
condensation, and it is thus that the 
Sun raises the water which in its 
downflow can drive the watem^ieels 
that give us such enormous quanti- 
ties of electric power, heat and light. 

Stsam as a Soane of Power 

Steam gives us an excellent way 
^ moving heat about and of turn- 
ing heat into work. Steam-radiators 
are often used— especially on the 
Continent and in the United States 
—for heating buildings, and in 
many United States towns steam- 


mains are hud in the street, so that 
houses may biqr steam and need 
not make it The central boiler, 
very scientifically and economically 
fired, uses the heat of its fuel to heat 
up water and turns it into steam. 
In the radiator the steam condenses 
and gives out the heat whidi the 
furnace puts into the boiler. 

Steam is a very convenient means 
of boiling water or any solution, 
such as the dye in a vat. The steam 
is led in as fast as is possible or 
desirable, and all the heat which 
was used to turn the cold water in 
the boiler into steam is given out to 
the liquid. 

i iThe steam-engin e i s a means of 
turninj^ heat into'*Jwpi](J^teaii^ 
engines run ouFraiOways and almost 
all electrical machinery in Great 
Britain is in fact operated by steam, 
because ij^is Jhe steam^Ogine that 
gives the energy that turns the 
dyoaipdj ifie'dectncity ltC9n 
gives us li^t, heat and pQ^. 

heat-eoer|y of steam is 
nothing else 'but the movement of 
molecules, and the steam-engine it 
designed to make their movement 
move the blades of a turbine, or a 
piston in a cylinder. The furnace 
and boiler are so designed as to 
cause as much heat as possible to 
enter the wata*, and as little as 
possible to go up the chimney: 
so the comparatively cool gases 
leaving the furnace are made to heat 
the water which is later to be run 
into the boiler. 

The steam is generated at very 
high pressure, for we want the 
expansion of the steam to be done 
usefully in the turbine or cylinder, 
and not uselessly in the boiler. To 
get the greatest amount of energy 
from the steam we must slow the 
molecules down as much as possible, 
that is, cool the steam as much as we 
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can before It condenses Cooling is 
ensured by allowing the steam to 
eqnnd to a very large bulk, for 
which, according to Boyle's law, it 
must be at a very low pressure 
This IS ensured by havmg a very 
large low-pressure cylinder or tur- 
bine and condensmg the steam in a 
thoroughly cold condenser 

Even with all these precautions 
the steam-engine is very meflkient 
No steam-engine turns as much as 
a quarter of the heat in the coal into 
us^ul work, but as there is no 
better way of getting work from 
coal we have to make do with it 

This loss of from three-quarters 
to five-sixths of the energy is not a 
matter of bad design, but necessarily 
follows from the nature of heat- 
engmes One-hundred-per-cent efh- 
aency can never be reached but 
the hotter the working substance 
(such as steam) reaches the engme 
and the coldw it leaves it, the 
greater is the proportion of heat 
that can be turniMl mto useful work 
But an upper limit to the tempera- 
ture at which a machine can be 
worked is set by the loss of strength 
of metals and the difficulties of 
lubrication at very high rempon- 
tures Petrol engmes or oil engmes 
do better and may turn one-third 
of the heat into work This is 
because so high a temperature is 
reached by the gases m theu- 
cylmders 

The human muscle n probably 
more efiicient than any engine It 
burns the glucose in the blood and 
IS thou^t to turn about 40 per cent 
of the resulting energy mto work, 
and only about 60 per cent mto heat 

Ctai«e or State: SolU aod Liquid 

When a pure sohd is heat^ it 
usually remains hard up to a certam 
temperature, at which it melts 


completely to a perfect liquid Thus 
ice remains hard up to 0 deg C and 
liquefies completely to water before 
It becomes any hotter When the 
hquid IS cooled and stirred, just the 
opposite effect occurs at the same 
temperature Thus, the freezing 
point and melting point of a sub- 
stance are the same water freezes 
at 0 deg C, and ice melts at 
0 deg C There is, however, a 
difference between the two cases 
Ice cannot at normal pressures, 
be heated above 0 deg C, but 
water, if kept still and out of con- 
tact with any ice, can be cooled 
several degrees below 0 deg C 
It IS then said to be supercooled 

If water is cooled to, say, — S 
deg C in this way, it may remain 
liquid indefinitely, but if it is 
strongly stirred or if it touches 
ice it instantly solidifies Sometimes 
a mist of supercooled water droplets 
IS formed in the air When such a 
mist delfts against leaves or any- 
thing on which there is frost or 
ice. It solidifies on them forming a 
thick coating of glassy ice, the 
so-called glass-thaw This heavy 
brittle coating may do enormous 
damage to trees 

Freezmg and meltmg are of the 
greatest use for the process of 
casting, the makmg of vanous 
objects by pourmg melted metals 
into moulds of sand, or sometimes 
ofuon Some metals expand when 
they solidify (type metal and cast 
iron are examplm) and so give veiy 
clear impressions of the mould, but 
most of them contract Casting is 
very little used for anything else 
but metal and glass, for most other 
materials are destroyed or altered 
by an attempt to melt them 

Pure substances, like we or 
copper, melt and freeze sharply at a 
sini^ temperature, but mixtures of 
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several substances gradually soften 
as they become warmer. Thus 
butter, a mixture of many fats, 
breaks with a oyatalline fiacture, 
like loaf sugar, at Arctic tem- 
peratures; but as it warms up, it 
gradually softens till it finally melts 
to a dev liquid. 

Substances which do not fonn 
true crystals have generally no real 
melting point at all. Thus, glass, 
when heated, gradually becomes 
soft and pliable, then becomes 
tready, and finally, when hot 
enou^ a thin liquid; but it is 
impossible to name any temperature 
as the melting point of glass. The 
same is true of volcanic lava, of 
pitch or toffee. This gradual soften- 
ing allows glass to be worked in a 
unique way, by blowing. Great skill 
is needed, but the products are much 
superior in strength and beauty to 
those made by casting. 

Water, the commonest of liquids, 
is very unusual in its behaviour. 
When water freezes an exceptional 
amount ofheat is given out. More- 
over, water, when cooled, contracts 
like other liquids as fv as 4 deg. C. 
but. when cooled from 4 deg. C to 
0 deg. C, water does not contract 
like other liquids, but expands ; and 
when it freezes it fiirther expands 
considerably— by about a tenth of 
its bulk. Consequently, ice is lighter 
than and floats upon water. So' 
when a pond or lake in winter cools 
bdow 4 deg. C, the coldest water is 
the lightest and it floats, cowing 
the less cold water at 4 dqg. C The 
cold surface layer freezes and the 
ice floatt, forming a further pro- 
tective covering. Consequently, it is 
rare for any but a very shallow pond 
to fneze solid. If water had not 
these peculiar properties, water- 
dwdUng animak and plants would 
have required the power to tesisi 


prolonged freezing in solid ice and 
the aquatic flora and fauna of cold 
countries would have been widely 
different from the forms we know. 

ElMtrktty aad Magnedsai 
Much of our study of physics will 
be concerned with r|^ion, Ube 
transmission of energy' by electro- 
magnetic waves: it is fitting, there- 
fore, that we should make a little 
study of electncity and magnetism 
before it. 

The first thing that is obvious 
about electricity and magnetism is 
that electrified or magnetized bod^ 
attract or repel offiers. X piece'of 
Vulcanite or sealing-wax, after 
rubbing with a woollen cloth, repels 
another rubbed piece. flTie nwth 
pole of a magnet attract s uWdftllfe 
touth pole o i ahbtKef ma^n^while 
trifeKh of anojSir 

masmet.'Pn r vtractioitt and repu l- 
sions jiBl Oict, in^he 

Universe) are eitterjplsctri|^ ma^ 
netic or grg^liiiai^ .W© theraSpre 
take as a basic fact of science the 
following: — 

* Like electrical chargN Qxnh 
positive or both negative) repel 
each other. Unlike electri^ 
charges attract each other. 

Like poles of a magnet repel each 
ocher. Unlike poles of a magnet 
attract each other. 

All bodies attract each other 
gravitationally. 

We cannot explain how the 
rubbed amber attracU the paper or 
the magnet the iron, nor how the 
Earth attracts the Moon: these are 
basic prindples that have to be 
taken for ipanted : if we could ex- 
plain them, we could only do so in 
terms that required still further ex- 
planation. Whate w we say, there 
is always another question to ask. 
All electricity is the same. 
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whether It IB obtained from rubbing them, such as a dilute aad, then 
lealing-wax, from the clouds m a electrons leave the atoms of the 
li ghtning flash, from a torch- metal which reacts most easily, and 
battery or a dynamo The elec- travd through the wire to the other 
tnaty that moves about conductors metal The atoms turn mto posi- 
consists of countless particles called tively charged ions which dissolve 
dectrons, far smaller and hghter m tte aad There are many kinds 
than atoms and capable of movu^ of batteries, but all of them have the 
m between the atoms of certain disadvantage of bemg very expen- 
bodies As these electrons have like sive ways of making electricity, 
and equal electncal charges, which because in effect they burn metal 
we call a negative charge, they all to make it, which is much more 
repd eadi other, consequent^, expensive than burmng coal even 
electnaty spreads itself all over any m an inefficient steam-engine, and 
ccmductor Positive electnaty con- using this to drive a dynamo 
sists of protons which are much (page S3) 
heavier particles and do not travel The lead accumulator can be 
through conduaors The atoms of recharged by passmg an electric 
matter (page 32) contam protons current through it m the reveise 
m their nuclei and an equal number direction, but the Darnell, bichrom- 
of electrons in theu outer portions ate and Leclanch6 cells are finished 

So, as a whole, atoms are nather when the sine or the diemical 
negatively nor positively electnfied, reagent is used up 
but if some negative electnaty (that It is a familiar fact that electncal 
IS a few electrons) can be obtained conduaors are made of metal, 
from any kind of atom, then the Metals have a few free electrons 
residue of the atom is left with a which pass very easily from atom 
positive charge bigger than its to atom and they are far bater 
negative charge and so we say it is conduaors than anything else 
positively charged Carbon (graphite, gas carbon, char- 

The simplest way of obtaining coal) is a fau conduaor as are 
electnaty is from the atoms of a solutions of aads, alkalis and salts, 
metal (see Fig 21) When two but the great mmonty of substances 
metals are connected by a condua- pass eleanaty only with great 
mg wire and immersed m a solution di£Bculty, if at ^ Dieelearoiisare 

which acts chemically on one of real pamdes moving through the 


ELECnUC BATTERIES 
CThe sigD I indicates a porous partition) 



DanieD cell Zinc dilute sulphuric acid I copper sulphate Goma 

Bidiromate Zinc dilute sulphuric and + potassium Carbon 

cell bichromate 

Leclanchdoell Zme ammonium chlonde + manganese Carkin 

dioxide 

Lead dilute sulphuric aad 


Lead 

accumulator 


Lead 

raaoMDB 
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wire, so natuimlly, they behave very 
like water moving through a pipe. 
Thus, the pressure which drives 
water through a pipe is represented 
by th e voltage (elect romotive force, 
e.'m.l.) wlu£"jc!rivm*'tIie"£IEd9ttm 
througii^ die wire, i The quantity ot 
electridty that moves per second, 
is the current (this is measured in 
amperes). resistance i$ the 
opposition to the 0ow.of Uw current 
and It depends on the narrowness, 
lengdi, and the material of the wire ; 
it is measured in ohms. A valuable 
rule can be expressed by:— 
(current in amps) x (resistance in 
ohins)«e.m.f. in volts. 
Thus, if you require to know the 
resistance of a wire which will 
pass S amp. on a 200-volt circuit 
5 X resistance=200 
and resistanoe=40 ohms. 

The moving electrons have energy 
and when they are forced through a 
conductor some of this energy 
appears as heat. The heat given out 
per second depends on the square of 
the current and the resistance of the 
conductor. Ordinary electric wires 
have a very low resistance and so 
hardly get hot at all, but for the 
elements of electric stoves or the 
filaments of lamps, wires of a high 
resistance are u^ in order that 
heat may be evolved. 

So far flowing electricity has been 
diown to behave very much like 
flowing water (see Fig. 22), but a 
current of electrons has a special 
property, in that it produces a 
magnetic force. 

nn UBGinai# 

The natural magnetic iron ore 
(loadstone) and the steel nugnet 
were known long before the tntig- 
netic effects of electricity were dis- 
covered. Everything is very slightly 
attracted or repelled by the magnet. 



Ffg. 21. Section of a dry eeii 
(LecUmchi type) to show its f undo- 
mental conymnent parts. 

but three of the metals, cobalt, 
nickel and especially iron (and its 
alloy, steel) are very powerfully 
attracted. Iron is exceptional, in 
that it can be made into a magnet. 
The Earth is a magnet — nobody 
knows why— with its poles near, but 
not at, the North and South geo- 
graphical Poles. So any nugnet is 
attracted by these and if freely 
suspended or pivoted sets itself 
north and south. A suspended 
magnet is a magnetic compass. If a 
wire be laid over a compass needle 
and a current pamed through it the 
magnet will move so as to bring 
itself at right an^ to the wire. 
Tlius, an electric curtem will make 
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a magnet move, and a magnet when 
it moves near a conductor makes an 
electric current. This is the basis of 
the electromagnet, the motor and 
the dynamo. 

(The magnetic ftmae de^ ds m 
th^cvurrmt: tbat of a'BBgte wirels 
^e^" small, &it by coiling the wire 
so that all the turns of the coil act 
in the same way, it may be in- 
creased (see Fig. 23), though not 
indefinitely because an increase of 
the length of the wire increases the 
resistance and so decreases the 


is coiled a large number of turns of 
insulated copper wire. When the 
current is switched on, the iron 
becomes a magnet, and when the 
current is switched off the iron 
ceases to be a magnet. 

Large electromagnets are often 
suspended from cranes and used for 
picking up heavy masses of iron, 
and they are especially useful for 
handling awkwardly-shaped and 
dangerous loads, such as sharp- 
edged steel scrap. The magnet is 
lowered so as to touch the load and 


current. 

^Electr omagnets are u^ in a great 
van^oTefedtHcal apparatus: they 
consist of a core of pQre soft iron, 
often a bundle of wires, round which 


the current is then switched on. 
The iron core becomes a magnet 
and attracts the load. When the 
crane has moved it to its destination, 
the current is switched off, the iron 
core ceases to be magnetized and 



Fig. 22. Companum between the behaviour oj water flowing in pipes 
(^ve) tmd the behaviour of eieetricity flowing thrwgh wires (below). 
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dectrortiagnet with a pointed iron 
core IS brought up to the aye and 
draws out the steel which could not 
have been removed by means of 
iorceps etc wi^out further damage 
to the eyeball tTh^ mnst imp o rtant 
uses of electromaroets are , ho^ 
ever . uTthe re oroduc fion^rso und \ 

Tetegraphs and Tdephones 

As soon as electricity could be 
made in any quantity, it was 
realized that by its aid something 
previously impossible could be 
done, namely, the almost instant- 
aneous transmission of a signal to 
ds great a distance as a wire would 
cany the current It was easy to 
send the signal by making and 
breaking the circuit, but in the early 
days of current electricity it was not 
easy to register the signal at the 
other end 

The invention of the electro- 
magnet made this easier The tele- 
graph in Its simplest form is a smgle 
wire connected at each end to the 
Earth, which acts as a conductor 
A number of Daniell cells provide 
the current and this is switdied on 
and off by a tapping key, either for 
a very short period, a dot, or for a 
longer period, a da^ , at the receiv- 
ing end is an electromagnet which 
attracts an armature, and so pro- 
duces a series of cheks which the 
telegraphist can read Alternatively, 
a compass needle may be deflected 
back and forth, a buzzer energized 
or a light ht up For long-distance 
telegraphy by oceanic cable the 
receiving of signals becomes more 
diflicult owmg to the great length 
of the conductor and the weakness 
of the currents, and the electro- 
magnet IS employed to move an 
ink-jet so as to mark a moving 
paper nbbon with dots and dashes 

The telegraph has been laitsly 



Fig 23. Mode! of an electromagnet 
supporting a 10-lb weight 


r^Uced by the telephone which 
does not require of its users the 
special training of the telegraphist 
The modem telephone mouthpiece 
and receiver are simple enough, the 
compheated arrangements which 
cannot here be described are those 
by which any subsenber can be 
connected to any other 

Soond and the Tetophone 
Sound consists of waves, not up- 
and down-waves such as those on 
the surface of water, but a series of 
pulses of compress^ and rarefied 
air travelling at about 1,000 ft per 
second (see Fig 24) Thus, any 
body, which is exposed to sound, m 
this case the diaphragm of a t^ 
phone mouthpiece, receives eveiy 
second some hundreds of pushes 



Fig. 24. Diagram indicatmg the manner in which the molecules of ear 
are alternately congtressed and larefied in a sound wave 


iirOfn each ofthe compression waves force The plate sets the air 
4!MI some hundreds of pulls from vibrating in time with the vibrations 
each of the waves of rarefaction that were made by the speaker s 
So sound sets any flat movable body voice, and so rep'^oduces it Loud- 
vibrating in time with its leaves speakers, and mdeed all electrical 
When the diaphragm vibrates in contrivances for reproducing sound, 
front of the magnet it compresses woiic on some such principle 
fine grains of carbon and the power 

of the carbon to conduct electnaty The Dynamo, Motor and Transformer 
increases and decreases in time with The dynamo is mtended to turn 
each vibration (see Fig 2S) But an energy of motion into electneal 

increase or decrease of the power of energy By its aid we can turn the 

the carbon to conduct causes a chemical energy of coal and oxygen 

fwoportionate change in the current or the radiant energy of the Sun 

It carries, so the current that flows (which raises water from the sea to 

through the whole circuit alters m the top of a waterfall) into electneal 

tune with the sound waves This energy The dynamo gave us the 

current travels to the receiver first means of providing electneal 
As the current varies in time with energy at a cost comparable with 

the vibrations of the speaker s Oiher energy, and so ushered m the 

voice, so the magnetic force of electriuil age The electrical energy 

this electromagnet alters, and the made by the dynamo at the power 

iron plate is pulled ui and out in station is turned mto bght by 

time with the varying nagnetic filament and gas-discharge lamps 
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uno heat by dectnc fires and 
cookers, and into motion by dectnc 
motors 

Dynamos are quite comphcated 
in construction and here we can 
learn only the principle on which 
they work If a compass needle is 
brought near a magnet, its north 
pole is repelled by the north pole of 
the magnet and attracted by the 
south pole These two attractions 
together cause it to move in a 
particular direction at each place 
We can draw Imes round the magnet 
so that a north pole would move 
along these lines These lines show 
the direction of the field of magnetic 
force and we call them lines of 
force Fig 26 shows the lines of 



Fig. 26. Lums of fnno rmmd o 
horushoe magnet as bidieated by 
the tb^Hfsition of mm fittngs 



Fig. 27. Diagram ilUutrMuig the 
principle of the A.C dynamo 


force round a horseshoe magnet 

The epoch-mdking discovery 
which started the age of electncity 
was made by Faraday m 1831, when 
he found that if a wire moves so as 
to cut the lines of force of a mag- 
netic field a current is generated m 
the wiic Thus, as a wire loop is 
made to cross the face of the pole 
of a magnet a current flows m it 
In the dynamo a great number of 
wires are made to rotate throudi 
the fidd of a powerful magnet, and 
the effect of all of them together is 
to produce a considerable current at 
a high voltage, and aU our dectnc 
supply 18 produced in this way 

The alternator is the simplest 
kmd of dynamo The principle of 
it IS illustrated m Fig 27 Simpoae 
we havea powerful magnet, ns, and 
m the space between its poles we 
have a wire loop, abcd, which can 
be rotated about a sh^ a and d 
are connected to msulatedshp rings 
from which brushes take off the 
current 

Suppose CD IS movmg down and 
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Fig. 29. Diagtam showing how a wue carrying 
a petmanent current is moved by a magnet 


AB IS moving up Both 
of these wires are cutting 
lines of force whidi 
stretch from n to s, so 
the current flows, let us 
say, in the direction 
ABCD When the loop 
IS vertical, current will 
cease to flow, because no 
lines of force are being 
cut As it moves on, ab 
will take the place which 
CD had and CD will take 
the place of ab, so the 
current will now be in 
the direction dcba So 
the effect of this dynamo 
will be to give an altern- 
ating current, the direction of 
which IS reversed every half- 
revolution of the shaft 

An alternating curient is just as 
conveiuent as duect for almost all 
purposes, and much more con- 
venient for some as it is very easily 
transformed to higher or lower 
voltage 

If direct current (not alternating) 



Fig. 28. Diagram illustrating the 
principle of the DC dynamo 


IS wanted, a commutator is em- 
ployed and the wires ab, cd are 
connected to each side of a split 
ring It IS clear that the brush (b)(see 
Fig 28), always takes current fiom 
the side of the loop which is passing 
the north pole, and so current 
always passes through it in the same 
duection, though this current in- 
creases and dimmisbes according 
to the position of the loop 
To make this simple dynamo into 
a iM-actical machine — 

1 We increase the number of wire 
loops by using a coil instead of a 
smgle loop 

2 We wmd the coil on an iron core 
This tends to concentrate the 
magnetic field round the coil 

3 Instead of a permanent magnet 
we use a pow^ul electromagnet 
energized by the current the 
dynamo itself makes 
Dynamos can be used as motors 

if current (of the right type) is 
passed through the coils ItwiUbe 
remembered that a wire had round 
it a magnetic field such as tends 
to make a magnet pole go round 
it So if a wire carrymg a current 
IS in front of a north magnet 


TRANSMrrnNO current & 


pole (see Fig 29), it will tend to 
move the magnet pole m the 
direction of the arrow If the mag- 
net pole IS fixed, the wire moves 
inst^ but, of course, in the 
opposite direction So if a battery 
IS substituted for the lamp and a 
current is passed through the direct 
current dynamo (see Fig 28), the 
loop will turn and the dynamo will 
act as a motor 

liaiMiiiittliv Cumiit 
The alternator will also act as a 
motor provided that it is supplied 
with alternating current and that it 
runs at exactly the same speed as 
the dynamo which made the alter- 
nating current Such a motor can 
work only if it makes one half 
revoluuon each tune the alternating 
current reverses The altenuting 
cunent on the grid system of supply 
IS very exactly timed Electric 
clocks keep perfect tune because 
they are run by these synchronous 
motors fiom the perfectly timed 
alternatmg current of the grid 
It IS convement to generate elec- 
tnaty at large stations where power 
is cheap and to transmit it long 
distances to the places where it is 
consumed Now a current always 
generates heat when it passes 
through a conductor and the heat 
IS waste of energy The quantity of 
heat generated depends on the 
square of the current It therefore 
pays to send as little current as 
possible Now the power depoids 
on voltage X current So if we want 
to send a supply of 1,(XX) 000 watts 
to a town, we may send 10,(XX) 
amperes at 100 volts or 10 amperes 
at 100,000 volts The first method 
will waste a million times more 
current as heat than would the 
other But we cannot siqiply elec- 
tricity to houses at a greater voltage 



principle of the transfornwr for 
alternating current 

than 230 volts owing to the danger 
of electric shock So the practice is 
to send electricity at a high voltage 
and step it down to a low voltage 
by one or moie transformers 

Hie Tnunfornier 

The transformers used for alters 
natmg current are quite simple in 
pnnciple The essential idea of 
them IS that of two coils ab and cd 
(see Fig 30), wound on a single iron 
core As the current alternates m 
one of these coib, say ab, the iron 
core IS alternately magnetized and 
de-magnetized The change in the 
magnetic field of the iron core 
causes currents to be induced m the 
other coil Now the voltage of the 
current depends on the number of 
turns m the coil If the current is 
put m through the coil ab which 
has many turns and taken off 
through the coil cd with few turns, 
the voltage is reduced , if the current 
IS put in through the short coil and 
taken off from the long, the volt- 
age IS increased The quantity of 
energy remains the same except for 
a small loss (from ||g to of the 
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whole) Thu cnerBy u converted 
into heat, so cores of large trans- 
formers usually have to be cooled 

Radiation 

There are a large number of kmds 
of energy which can travel through 
empty space — a vacuum — and 
which carry no matter with them 
The one that we know best is light 
When hght comes from the Sun 
nothmg seems to amve except 
energy The light will do work 
(page 26) it does not consist of 
particles of anything that we can 
weigh or collect, and it certamly 
consists of waxes of some kmd 
Thus two beams of light travelling 
in one direction can cancel out and 
produce darkness two streams of 
particles could not cancel out in 
this way but two sets of waves can, 
for the peaks of one set may com- 
ctde with and fill the troughs of the 
other set But if light consists of 
waves what is it that is made wavy 
We used to talk of a luminiferous 
ether that vibrated when light pass- 
ed through It, but the idea produced 
so many difl^lties and mconsut- 
enaes that science, today, does not 
worry itself about the medium 
through which light moves and is 
content to chronicle how it moves 

Among the different kmds of 
energy which we class as radiation 
are radio waves, infra-red radiation 
light, ultra-violet rays, and X-rays 
They are obviously extremely differ- 
ent and the difference between them 
arises from their different xvave- 


iragth and frequency It is difficult, 
impossible indeed, to picture electro- 
magnetic waves, but wavelength and 
frequency can be easily understood 
by thinlung about water waves 
which we have all seen 

Suppose you stand on the end of 
a pier and watch the waves coming 
m from the sea Suppose twelve 
wave crests pass you every minute 
and the crests are 20 fl ap^ Then 
the frequency of the waves is 12 per 
mmute or 0 2 per second and the 
wavelength (see Fig 3 1 ) the distance 
between similar parts of two succes- 
sive waves, IS 20 ft The velocity of 
the waves must be 12x20^240 ft 
per minute So for any kind of 
xvaves, whether of water, sound or 
radiation frequency x wavelength=^ 
velocity 

Radiation has been proved to 
consist of electromagnetic waves, 
and these wc cannot possibly pic- 
ture, because there is nothing there 
to see as there is in water waves 
Corresponding to each crest we 
must imagine a region where there 
IS a magnetic force such as there is 
near the pole of a magnet and 
corresponding to each trough a 
region of electrical force acting m 
a direction at nght angles to the 
magnetic force So if you could 
imagine yourself watching a stream 
of radiation gomg past you and if 
you were equipped with mstruments 
to detect very swiftly changing 
magnetic forces you would notice 
an alternating magnetic field The 
number of alternations per second 



* WAVELENGTH 

Fig. 31. Duigram shomng the extent of wavelengths measured m three 
positions The velocUy of waves is determined by wavelength x frequency 
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kind of 
radiation 

fVavekngth in 
centimetres 

Made hv 

Used for 

Radio waves 

200,000 to 200 

Moving electric 
charges 

Signallmg broadcast- 
ing television 

Short Hertzian 
wives 

200 to <02 



Infra red 
radntion 

02 to 00008 

Hot solids 

Heat rays, long-range 
photographs 

Light 

00008 to 

00004 

Hot solids, 
eloLtrical dis- 
charges in 
gases 

Vision gives energy to 
l^ts , photography, 
etc 

Ultra-violet 

radiaUon 

00004 to 
0000012 

Electrical dis- 
charges through 
gases, sunlight 

Special photographs, 
destruction of bac- 
teria and other 
medical uses 

X rays 

0000012 to 
00000002 

Stieam of elec- 
trons striking 
matter 

Photography ot interior 
of bodies, treatment 
of cancer 

Gamma 

radiation 

00000002 to i 
0000000003 

Explosion of 
atoms of radium 
and similar 
elements 

Treatment of cancer 


would be the frequency, and, since 
light travels 30,000 million cm per 
second, the wavelength in centi- 
metres (the distance travelled during 
an alternation) would be 30,000 
million divided by the frequency 
When a magnetic field chan^, 
It produces an electrical field of 
force, so the wave consists of 
rapidly c^^anging magnetic and 
electrical fields of force All the 
different kinds of rays which con- 
sist of dectromagnetic waves are 
classed as electromagnetic radia- 
uon. The table above indicates 
how these are related to each other 
We may compare it to a scale on 
the piano. As the wavelengUi of 
sound geU shorter, the sounds them- 
selves become shiidler and shriller, 
as the wavelength of radiaaon gets 
less the rays change from radio 


waves through heat rays, light. 
X-rays, to the rays of radium 
The table contains all the useful 
radiations known, but radiations of 
even shorter and longer wavelengths 
exist we do not know whether there 
are any higher or lower limits to 
the wavelength of radiation 

Ihe Maknv of Li^ 

Ught IS one of the mam necessi- 
ties of Man and a great many people 
are concerned with producmg and 
sellmg the means of makmg it 
If any heat-resistant solid, such 
as a piece of coke, is heated, it first 
gives out mvisible heat rays, when 
Its temperature reaches about 500 
deg C . It gives out red light, as it 
is fuithw heated, the light becomes 
yellow, then white As the tempera- 
ture becomes higher the light 
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becomes more brilliant, but at any 
temperature we can reath, nearly 
all the energy given out by a hot 
sohd IS in the form of heat rays 
Why should ordinary matter 
when heated give out electro- 
magnetic waves'^ Roughly speak- 
ing, because every kind ol matter 
18 partly made up of electncity, and 
the heating of matter makes its 
atoms move very fast and the 
motion of the electricity produces 
changes m electrical fields which 
produce electromagnetic waves 
Solids and liquids glow far more 
brightly than gases when they are 
heated The blue flame of a gas- 
ring gives out very httle light, yet 
It IS far hotter than molten iron or 
white-hot coke, which glow brilli- 
antly The bright flames of a candle 
or oil or acetylene are bright be- 
cause they are full of tiny, white- 
hot particles of solii. soot The 
temperature of these particles may 
be 1,300 deg to 1,700 deg C At 
very much higher temperatures 
gases glow brilliantly Thus the 
Sun, whose surface is gaseous and 
has a temperature of more than 
6,000 d^ C , emits a large propor- 
bon of Its energy in the form of 
li^t Many stars are much hotter 
than this, these have a blue-white 
colour, whereas that of sunlight is 
white or yellowish white 
When we bum gas or oil to give 
us hght, about 99 8 per cent of its 
energy is given out in the form of 
useless heat, and only about 0 2 per 
cent in the form of light Electric 
filament lamps are better in this 
respect They may turn about 2 S 
per cent of tte energy we buy into 
hght and 97*5 per cent into heat, 
but since a pennyworth of electricity 
yields a good deal less energy than 
a pennyworth of gas, there is not 
so much difierenoe between their 


hghting efiBcnocy, and if electnaty 
costs more than about threepence 
a umt, gas is the cheaper illuminant 

Elsdric lamps 

The electric filament lamp is 
simply a fine wire through which a 
current passes heating it strongly 
The hi^r the temperature it 
reaches, the greater the proportion 
of the electrical energy that will 
appear as useful light and the less 
that will be given out as useless 
heat By passmg a suffiaent current 
through It, the filament can be 
raised to any temperature it will 
bear The problem of the manu- 
facturer IS to make a filament which 
will stand very high temperatures 
without destmction Today the 
metal tungsten is always employed 
for filaments It does not melt until 
at the gigantic temperature of 3,400 
deg C , but a filament cannot be 
made neany as hot as this, for it 
would slowly turn mto vapours 
which would condense on the glass 
and blacken it The filament is 
actually heated to about 2,300 deg 
C 

The most eflScient way of making 
light is the discharge lamp, in which 
a high-tensu^ dectnc current is 
passed through the vapour of mer- 
cury or sodium These lamps may 
turn nearly 7 per cent of the energy 
supplied to them mto light , that is 
to say, they give semal times as 
much hght for the money as a 
filament lamp 

These highly efficient lamps give 
a light which is deficient m certam 
rays that are found m white light, 
and consequently make uilours 
appear abnormal This makes them 
unsuitable for any but street light- 
ing Some excellent daylight lamps, 
whidi give nearly white light, have 
been designed, but these have not 
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Fig. 32. Diagram illustrating how the speed of light cm be measured by 
observation of the eclipses of Jupiter's moons. The time that light takes 
to travel the diameter of the earth's orbit equals I86j000 miles per second. 


the very high efficiency mentioned obs^ing the moons of the planet 
above. Jupiter. Jupiter travels round the 

A few eMM are known where Sun, and the moons travel round 
light is produced with very little, if Jupiter, at a far steadier rate than 
any, heat. The firefly and various any dock, and we can calculate to 
kinds of bacteria, sometimes seen a second the moment when th^ 
upon fiA or rotten wood, seem to should pass behind him and so be 
give a cold light. We do not know eclipsed. Now if we base our cal- 
enough to juc^ their effidency. culations on observations made 
when the Earth is at its nearest to 
Hew Ui^ IkBfdi Jupiter, we find that six months 

Ligjit, like all radiaticms, moves later, when the Earth is at Its 
at the gigantic sp eed of 186,000 farthest from Jupiter, the satdlites 
miles per second. This can be seem to be about surteen minutaa 
measured m various ways: the late, lliis sixteen minutes (see Fig. 
^jumpiest method is the oldest^-by 32) is the time that light takes to 
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traverse the 186 milhon miles of the 
Earth’s orbit a simple division 
gives Its speed Hiere are many 
other ways of measuring the speed 
of hght and they all give the same 
result 

It IS well known to everyone that 
light travels in straight lines— that 
a light ray does not bend, but this 
IS only true if the light is travelling 
through a medium (air, water, etc Ji 
which IS the same throughout If, 
for example, the air is warmer (and 
therefore more rarefied) below than 
above the light rays will be deviated 
fi om a straight line In this way we 
may see ships beyond the horizon. 


shadows If we could get light from 
a single brilliant point shadows 
would be quite black and their edges 
almost sharp But in practice any 
source of light has a certain size 
and so we have to consider the 
course of rays from all the different 
parts of the source of light from 
different parts of the object which 
gives the light It is easy to see 
from Fig 33 that (1) the bigger the 



Fig. 33. Model showing why 
shadows do not have sharp e^s 


which if the air were perfectly even 
m temperature and pressure would 
be mvisible. 

The way Ught is bent when it 
strikes a pol&hed surface or when 
It travels from air to glass, as m 
mirrors, lenses and prisms, is dis- 
cussed later, but here we will con- 
sider the results of the way in which 
light travels through a uniform 
transparent medium. 

Light does not travel round 
comers, or does so only to a negli- 
gible extent, and so it is mteroepted 
by any opaque otgect and casts 


light, and (2) the smaller the object, 
and (3) the farther away the surface 
on which the shadow falls, the less 
disunct will the shadow be 
A shadow has two parts, the 
umbra which receives no light from 
the source which casts the shadow, 
and the penumbra, which receives 
some of the rays from it The 
**shadowless*' lamps used to illumi- 
nate operating tables depend on 
thisprmaple The lamp is so large 
— pc^ps two feet m diameter— 
that wherever the surgeon’s head 
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may be it cannot cut off much of 
the li^t, and so it produces no 
perceptible shadow 

An eclipse of the Moon occurs 
when the Moon enters the Earth's 
shadow and an echpse of the Sun 
when the Earth enters the Moon's 
shadow The Moon IS much smaller 
than the Sun. and so its penumbra 
IS much bigger than its umbra 
When the observer u in the pen- 
umbra the eclipse appears partial, 
hut in the small umbra it appears 
total (see Fig 34) 

RdlexloB of 

The fact that we can see objects 
that do not make light depends on 
reflexion If the paper you are 
looking at did not reflect light it 
would be invisible Objects vary 
very much in their power of reflex- 
ion Even so Mack a material as 
soot or block velvet reflects a little 
light, while nothing reflects quite 
the whole of the hght that falls on 
It Polished silver or a good mirror 
may reflect over 90 per cent 

The rule which tells us the direc- 
tion light will take when it strikes 
a mirror is a very simple one It 
behaves like a perfectly elastic 
bilhard ball hitting a perfectly 
elastic cushion In more exact 
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Fig. 35. Motkl showli^ the iUnetbm 
o/ an miage*t refteetum with the 
perpendicu^ In a flat mirror 


fisr behind it as the object reflected 
is in front of it Fig 36 shows why 
this IS The rays from the tip of 
your nose are reflected so that the 
rays which leave the minor make 
the same angle with it as do those 
which strike it It is easily seen that 
the rays from the tip of the nose 
come to the eye in tte same direc- 
tion as they would have had if they 
had come from a nose as far behind 


language, the ray of light which the glass as the real nose 
leaves the mirror makes the same A ray of light may be reflected 
angle with a line perpendicular from a number of minors suooes- 
to the mirror os does the ray of sively but as some light is lost at 
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Fig. 36. Diagram showing why an image appeals as Jar beMnd a mirror 
as the object is in front of it. 


each reflexion the number is 
limited. This is very well seen when 
one sits between two parallel 
mirrors at the hairdresser's; the 
successive reflexions gradually ap- 
pear fainter and disappear. 

Some instruments depend on 
successive reflexions. The peri- 
scope is a good example: the 
simplest type (see Fig. 37) enables 
one to see over the head of a crowd: 
the periscr^M of a submarine is 
combined with lenses, so giving a 




Fig. 37. Diagram Wustrating the 
principle of the periscope. 


wide field of view. When light is 
reflected from curved surfhoes the 
same rules are followed, and geo- 
metry will tell us what sort of image 
we shall obtain from a curve of a 
certain shape. The only case worth 
studying here is that of convex and 
concave mirrors whose shape is that 
of part of a sphere. 

Concave spherical mirrors are 
used for the reflectors of headlights 
and the like, though parabolic 
mirrors are b^ter. They can also 
be used as eflBcient burning glasses. 
Remembering the rule that Uidit is 
r^ected at the same angle with the 
perpendicular as that at which it 
strikes the mirror it is easy to see 
why concave mirrors act as they do 
(see Fig. 38). 

Qmcave q)herical mirrors are 
also used for magnifying mirrors 
(e.g. shaving-glasses) and for the 
largest astronoincal telescopes, but 
it will be easier to understand their 
action when we have shown somo* 
thing of the action of lenses and the 
oonstruction of the eye. 


RsIbactlOB 

When a ray of light passes from 
one transparent material into an- 
other, it is slowed up or accelerated 
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Fig. 38. Diagram showing how light is reflected from a concave mirror. 


with the result that it is bent admit light, but cannot be seen 
through an angle which depends on throu^. because the light rays from 
the materials and on the angle at any object outside are bent in every 
which the ray strikes the surface, direction as they meet the different 
Thus Fig. 39 shows the direction angles of the ridges of the glass, 
of beams of light entering (a) water. Light can travel from air into 
(b) glass from different angles, glass or water at any angle, but it 
When light is bent in this way it is cannot travel from water or glass 
Mid to be refracted. Very many into air at any angle. The rule for 
important effects depend on this, findi^ the direction of a refracted 
the chief of which is the action of ray is to draw a circle round the 
lenses, discussed in the next section, point where the ray enters the new 
Another effect is the curious way material (see Fig. 41). Where the 
in which water seems to be shallower ray cuts the circle draw a line, ab, 
than it really is, because the rays parallel to ef, the surface of the 
from any object on the bottom are material. Now draw another line, 
bent outward and so give the eye CD, parallel to ab, so that cd is x 
the impression of coming from a times ab. Then aod will be the 
nearer object. In the same way a course of the ray. The figure jc 
stick partly immersed in water varies according to the materials 
appears bent, because the part of used: for water and glass it is 1 *33. 
it which is under water is made to Now it is not difficult to see that 
appear nearer to the eye than it is. if the ray (say a'o) makes a small 
Windows of cut or ridged glass enough angle with the surface, the 



Fig. 39. Diagram iiiustrating how iight is bent when passing into {a) a 
tank ei water and (b) a soUd block of gkas. 
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Fig. 40. Diagram showing how a Fig. 41. Diagram showing how 
pavement light reflects t/w light light from a candle is reacted 
from the sky Into a cellar. through water to the air. 


line a'b' becomes so long that we illuminate the mterior of a base- 

cannot put a line 1 *33 times as long ment by reflecting the light from 

in the upper half of the circle. In the sky to the interior, 
this case the ray cannot leave the 
water and is reflected back again Optical 1 

(a'ob'). All our common optical instru- 

This is the reason why we find ments, including our own eyes, de- 
that if we open our eyes under the pend on lenses, or mirrors, or both, 
water of a swimming bath, wc often A lens is a piece of glass (or 
cannot see out of the water. A other transparent material), one or 

bubble under water looks brilliant both of whose surfaces is a part of 

and silvery for the reason that much a sphere. There are two chief types 
of the lii^t cannot enter it but is of lens, the convex, whose centre is 

totally reflected from it. A right- thicker than its edges, and the 

angled glass prism for this reason concave, whose edges are thicker 

makes an excellent mirror. Such than the centre. A convex lens 

prisms are often used as pavement magnifies an object held near it; a 

lighu (see Fig. 40) which help to concave lens dimimshes the object. 
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Fig. 45. Sectional drawing oj the 
human eye to slmw how images are 
conveyed to the optic nerve. 


the light from passing through the 
edges of the km. A lens can focus 
with perfea sharpness only at its 
centre, so the less of the outside we 
use, the better is the definition. On 
the other hand, the less of the lens 
we employ, the less becomes the 
quantity of light which passes 
through it and the longer the expo* 
sure must be. The shutter stop is 
therefore usually made adjustable 
so that a small opening may be 
used when clear definition is 
wanted, and a large opening when 
a short exposure is needed. 


Ite GBinsni aad the Hamaa ^ 

The eye is just like a camera in 
principle. The coloured part, the 
iris (see Fig. 45). is the stop. Behind 
this is a lens of jelly-like material 



which focuses an unage ot what we 
see on the retina, a screen full of 
nerve-endings which are sensitive to 
light. We focus our eyes to see 
near objects by squeezing the lens, 
so as to make it more nearly spheri- 
cal and so make the distance of the 
image from the lens smaller. In 
old age the lens becomes hardened 
and the muscles can no longer 
compress it. We then become un- 
able to read print when it is near 
our eyes and have to wear spectacles 
—magnifying koses which aid the 
lens of the eye to converge the rays. 


Micraeeope aad Tekaeope 

Why does a convex kns or con- 
cave mirror magnify an obgect held 
near it? Its action is to make the 
rays from it diverge kss than they 
did before ; that is to say, make them 
diverge as if they were commg from 
a much larger object. In Figs. 46 
A and B. the rays from o are made 
to diverge as if they were coming 
from o*. which is what the eye 
actually sees. 

Ordinary magnifying glasses are 
not of much use if we want to 
magnify anything more than five or 
six times. In order to magnify a 
thousand times— which we need to 
do in order to see disease germs— 
we must use a cennpound micro- 
scope. consisting of several lenses. 
Fig. 47 shows how light travek 
through a compound microscopd! 
The microscope gives us almost 
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Fig. 46a. Diagram showing why a 
convex lens magnifies an obfeet. 




unlimited magnification, but if an 
object IS magnified to about a 
thousand tunes its real length, we 
see just as much as we should sec if 
It were magnified ten thousand 
times This is because light consists 
of waves about of an inch long 

and It IS impossible for light to show 
us anything which is smaller than a 
light-wave So no one attempts to 
make microscopes to magnify 4,000 
or 5,000 times, for this would only 
give a large indistmct image , efforts 
arc concentrated on getting the 
sharpest picture, not the greatest 
magnification 

The telescope is intended to 
magnify distant objects The rays 
from these are necessarily very 
nearly parallel The lenses of tele- 
scopes are made to bend the light, 
so that it diverges as if it had come 
from a much nearer otgect A pair 
of opera-glasses or bmoculars is, 
of course, simply a pair of small 
telescopes 

Opera-glasses are very simple and 
usually consist of a convex object 
glass and a concave eyepiece (see 
Fig. 48) This gives a large field of 
view and a very bnght image 
Opera-glasses usually magiufy about 
three tunes and this kind of tele- 
scope is satisfactory only for these 
low magnifications 

The astronomical telescope m its 
sunplest form consists of two convex 
lenses This gives a picture which 
IS upside down, which does not 
matter with stars, but would not do 
for objects on Earth This is called 
a lefincting telescope, but the large 
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Fig. 47. Diagram showir^ how a 
congtound microscope magnifies an 
exeeeiDngly ndnute obfect 
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Fkg. 48. Diagram showing the principle oj an opera-glass 


lens IB often replaced by a concave 
mirror because it is possible to make 
mirrors up to sixteen feet in dia- 
meter, stress it is not possible to 
make perfect lenses of a diameter 
of more than about two feet 
Refracting telescopes of the former 
kind are used on board ship but 
two extra lenses are inserted be- 
tween the other two these have the 
effect of tunung the unage the other 
way up (see Fig 49) 

Such telescopes magnify the more 
the longer they are, so in prismatic 
buioculars the light is made to take 
a zigzag course by being totally 
reflected from two right-angled 
prisms This also turns the image 
the right way up 

Golov 

Colour IS something we experi- 
ence m our eyes and brain To us 
red looks totally different from blue 
or yellow, but the scientist finds 
only small differences m the light 
that causes these sensations It is 
umply a question of wavelength 


Light which we see as red differs 
from light which we see as blue only 
as a sea with successive waves six 
feet apart differs from one with its 
waves four feet apart 
The light which comes to us from 
the Sun or any very hot body is not 
coloured but white or nearly white 
This white light can. however, give 
rise to coloured light When white 
light shines on a thm him of colour- 
less material, such as a soap-bubble 
or a film of oil on a puddle, brilliant 
colours are seen, when one looks 
through a colourless pnsm all 
objects seem to be edged by a 
brilliantly-coloured band 
If a narrow line of light from a 
fine slit IS focused to an image on a 
screen and a prism is put in the 
I»th of the be^, the line of hght 
expands into a rainbow-coloured 
band or spectrum, which consists of 
light of r^, orange, yellow, green, 
blue, mdigo and violet, each blend- 
ing into the next These coloured 
lights have been made out of the 
white light, which is a mixture of all 



FYg. 49. Diagram showing the principle of the astronomical telescope 
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colours The differently coloured 
lights are separated by the prism, 
because they are refracted through 
different an^es, the red being the 
least, and the violet the most bent 
out of Its course (see Fig 50) 

If we measure the wavelengths of 
these different kinds of hght we find 
that red light has the longest waves 
and violet light the shortest The 
following table gives the figures 
m Angstrom units (A), (1 A is 
IB 1^999 ^ millimetre) 


Colour of light 

Wavelength 

Red 

6470 to 7600 

Orange 

5880 to 6470 

Yellow 

5500 to 5880 

Green 

4920 to 5500 

Blue 

4550 to 4920 

Indigo 

4300 to 4550 

Violet 1 

3600 to 4300 


The Spectroscope 

The apparatus the pnnaple of 
which IS shown in Fig 50, is known 
as a spectroscope, and has perhaps 
given more valuable mformation 
than any other scientific instrument 
The angle through which it bends 
any particular kind of hght depends 
on its wavelength Now whm the 
vapour of a chemical element, such 
as copper or carbon or sodium, is 
heated to a high temperature— as 
m a flame it glows and gives out 


light This IS not like vdute light, 
which IS of all wavelengths, but is 
of a few dozen particular wave- 
lengths only 

Thus the vapour of sodium the 
element m common salt, gives a 
bright yellow light, as may be seen 
by throwmg a pmch of salt into a 
bnght gas-fire This yellow light is 
almost all of wavelength 5,893 A 
So when the light is passed through 
a spectroscope we do not see a 
wide band of li^t, but a single 
sharp yellow line Now if we ex- 
amine the light from a star with a 
spectroscope we may see this yellow 
hne In this way we find out that a 
star, so far away that its light takes 
a cratury to reach us, contains 
sodium Every element gives its 
particular pattern of lines m exactly 
fixed positions, so we know what 
the brighter stars are made of almost 
as well as we know the nature o( 
the crust of the Earth 

The rainbow is a spectrum When 
sunlight enters a raindrop it is 
refracted and reflected The violet 
rays are bent more than the red, so 
the observer sees only the red rays 
from one set of drops, the blue 
rays from another, the green firom 
a third The light is reflected at 
such an angle that it reaches the 
tyt when the ^e, the drop and the 
sun make an an^ of 42 deg. This 
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can happen only when the sun is 
fiurly low in the sky, so rainbows 
are diiefly seen in the evening and 
shortly after daybreak 

Whet the Eye Sees 
The human eye s sensations are 
not a reliable guide to the kmd of 
that enters it Thus we see 
two quite dififerent kinds of hght as 
of the same colour A muture of 
light of all wavelengths except that 
of red (white hght mmus red hght) 
appears to us as green, but so also 
does green light of wavdength about 
5,200 A Ifyou stare at a red poster, 
then look at a white wall, you see it 
outlined in green This is because 
you have tired out your faculty for 
seeing the coloui red, so when you 
look at the wall you see white minus 
red, which appears green 
Thus — 


minus 

Antears 

Red 

Oreen 

Violet-blue 

YeUow-ocsnge 

Green 

Red 

Yellow-orange 

Violet-blue 


Red and green, violet and yellow, 
are said to be pairs of complement- 
ary colours 

A coloured object, such as a red 
flower, IS one which reflecu only 
the hght which we see as ted Ifthe 
light which falls on it contains no 
red rays, the red flower obviously 
cannot reflect them Thus m the 
hght of the blue-green mercury 
vapour lamps, used for street light- 
ing, red objects look brownish or, 
perhaps, even black 

larUble Rays 

Light IS the name that we give to 
the radiation that the human eye 
can see, but no other instrument 
makes any distinction between light 


and the mvisible rays that are just 
longer or just shorter than those 
that affect the qye As we pass to 
longer or shorter wavelengths radia- 
tion becomes steadily more unlike 
hght, but except to the eye there is 
no sharp change 

Short Waves 

Just shorter than the waves of 
light are those of the ultra-violet 
radiation The hotter a body is the 
greater the proportion of ultra- 
violet rays it emits, so the electric 
arc gives them in quantity So also 
does the Sun, and we should be 
rapidly killed by sunlight if the 
upper layers of the atmosphere did 
not filter out nearly all the short- 
wave radiation The small amount 
that comes through in clear and 
bnght weather is of value to us It 
causes the skin to become brown 
and forms m it the valuable vitamm 
D which prerents rickets— a disease 
of smok> towns Too much is 
harmful 

Suow reflects the plentiful ultra- 
violet rays that reach the tops of 
high mountains and snow-bhndness 
IS caused by them In tropical 
countries the white races may suflfer 
from dangerous imtation of the 
skm caused by ultra-violet radiation 
The best way of obtauung these 
rays IS from a mercury vapour die* 
charge lamp made of quartz, which 
unhke glass, is transparent to this 
radmtion 

Ultra-violet hght is invisible, but 
It makes many thmgs glow or 
fluoresce Thus m ultra-violet hght 
the skm appears dark but the teeth 
g^ow Hie glow often makes things 
visiUe which cannot be seen m 
ordinary light There are, however, 
many other types of waves such as 
those of X-rays and the gamma 
rays of radium (see Chapter 10) 




CHAPTER 3 


THE SOLAR SYSTEM AND THE 
STELLAR UNIVERSE 

Ideas of the ancients Composition oj the solar system Paths of the 
planets Kepler's laws Nen ton's results Discoveries of Uranus Neptune 
and Pluto Bode's law Asteroids and their discovery Phases of the Moon 
Tht Moon and the planets Comets and shooting stars The Sur The stars 
Double^ variable and new stars The Galactic system Other mdaxles 


T o the ancients, the Earth was 
the centre of the Universe 
They believed that it was fixed 
in position whilst everything else, 
the Moon, the Sun, the planets and 
the stars moved round it The 
seven bodies which were known to 
change their positions relative to the 
background of the fixed stars were 
termed planets or wandering stars 
These seven wanderers, m the order 
of their supposed distances from the 
Earth, were the Moon, Mercury, 
Venus, the Sun, Mars, Jupiter and 
Saturn The startling theory that 
the Moon alone moved round the 
Earth while the Earth, Mercury, 
Venus, Mars, Jupiter and Saturn 
moved round the Sun was put 
forward by Copernicus, the great 
Polish astronomer, in the sixteenth 
century (see Fig 1) The book 
developing this theory was pub- 
lished in 1543, as he lay on his 
deathbed 

To us the Earth is merely one of 
a system of planetary bodies which 
move round the Sun The term 
planet is now restricted to these 
bodies Thus we regard ibe 
Earth as a planet but not the Sun 
or the Moon Bodies which revolve 
round planM are temied satellites . 
the Moon is thus the satellite of the 
Earth Some planets have no satel- 


btes, others have a great number 

Eight planets m addition to the 
Earth are now known, three 
planets — ^Uranus, Neptune and 
Pluto— having bm di^vered m 
comparatively modem times There 
are also a few thousand small 
bodies, called nunor planets or 
asteioids, whose orbits (that is 
paths of travel) lie between the 
orbits of Mars and Jupiter 

Solar SyMna 

Ihe solar system comprises the 
Sun and the various bodies which 
are associated with it — the planets 
and their satellites, the asteroids and 
some other bodies such as comets 
and meteorites The system shows a 
number of regular features, from 
which we can conclude that it has 
not been formed by chance Thus, 
for instance, the planets all revolve 
round the Sun in the same direction 
and, with a few ummportant 
exceptions, the satellites all revolve 
round their parent planets m that 
same direction The Sun and the 
planets rotate about then axes m 
the same direction as that m which 
the planets revolve round the Sun 
The paths of the planets he very 
nearly in one plane 

The plane in which the Earth 
revolves round the Sun is termed 
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the ecliptic; the orbits of the other 
planets, with the exception of Pluto, 
are indined to the ecliptic at small 
angles of seven degrees or less. The 
paths of the satellites axe also, for 
the most part, indined at small 
angles to the ecliptic. But though 
these regularities could not have 
been brought about by the chance 
play of circumstance, to account for 
the origin of the solar system has 
proved to be the most baffling 
problem in cosmogony. 

The various planets move round 
the Sun in accordance with certain 


laws, which w«e discovered 1^ 
Kepler in the seventeenth century. 
Let us consider these laws, 

Kepler's Pint Law 
Idler's first law states that the 
orbit of each planet is an ellipse. 

The ancients regarded the circle 
as the perfect curve and they con- 
sidered that the heavenly bodies 
must move in cirdes or in a 
combination of dicular motions. 
They built up a complicated theory 
of epicydes (a circular motion round 
a centre, which in its turn has 



Fig. 1. Dk^mm sAoivAv fAe Universe as depicted by Copemtats, with 
the known pUmets revtdving rmtnd the Sun in dreidar orbfls. Uranus, 
Neptune tuidPbao had not then been diseovend. 






Plate II. Spiial nebula^ seen broadside on, in the consieliation of the 
Hunting Dogs. The spiral arms and the central nucleus are well shown. 
The arms contain many condensations (star-clouds) and dark lanes due 
to obscuring matter. The plate exposure in this instance was 10 hi. 45 min. 




Plate 111 Ponton of the Milky lVa\ in the lonsttllation of Sagittarius 
III the southern sk\ This is th< brightest pait oj the Milks Way and thi 
stai images an so densely aggreifated that they merge together Note 
the datk lanes containing few stars whieh are eausedby obscuring matter 




Plate IV (a) The head and pan of thi tad of HaUe\ \ Conut Mu\ 6 
1910 hole that In the tad (ontht ni,htoJtht piitun thi dunt v^hiu \tual \ 
ate traded tmagts of stats some of vt huh an ikaih w hh though thi tad 




Plate IV (b) Five examples of flames oj gas (each some thousands oj 
miles high) at the edge of the Sun 7hiec viesss of each separated by ajev^ 
minutes in time are shovsn Note the eonsideiahU ehanges in structuie 





KEPLER'S lAWS 


81 


another cucular motion) to account 
for the observed movements of the 
planets Copernicus, though he 
showed that a consutoble simpli- 
hcation was obtamed supposing 
that the planets moved round the 
Sun instead of round the Earth, 
was still tied to the idea of arcular 
motions Kepler was the first to 
break away from this idea After 
long contmued uivestigations, he 
proved that the path of each 
planet is an eUipse (see Fig 2) 

If A and B are two fixed pomts 
and the point p moves so that the 
sum of the distances pa and pb 
remain unchanged, p descnbes an 
ellipse, the two points a and b are 
called its foci An ellipse can be 
drawn by passing a loop of cotton 
round two pins a and b fixed in a 
board , and runiung a penal round 
in the loop of the cotton For a 
given length of string, the nearer a 
and B are brought together the more 
closely does the eUipse approach 
a circle , when a and b coinade, the 
path of p IS circular Kepler's first 
law defines the shape of the orbit 
of each planet it is an ellipse and 
the Sun is at one of the foa 

Kapkr's Seeoad aad TUrd Laws 

Kepler's second law states that 
each planet revolves so that the line 
joining It to the Sun sweeps over 
equal areas in equal mtervals of 
tune (see Fig 3) This law describes 
the way in which each planet moves 
in Its orbit The motion of a planet 
round the Sun IS not constant It is 
most rapid when the planet is 
nearest to the Sun and is slowest 
when It IS farthest away Thus, if 
the areas SAB, SCD are equal, the 
planet takes the same tune to 
move from C to D as from A to B 

Kepler's third law gives a sunpk 
relationship between the tunee 



Fig. 2. Diagram showing a con- 
venient way of drawing an ellipse 


which different planets take to make 
a complete turn round the Sun and 
the sizes of their orbits, and so 
enables the distance of ai^ planet 
from the Sun (m terms of the 
distance of the Earth from the Sun) 
to be inferred when the tune which 
the planet takes to revolve round 
the Sun has been found 
If, for mstance, a planet takes 
eight years to complete one revolu- 
tion, It must be (m accordance with 
this law) four tunes more distant 
than the Earth from the Sun By 
merely observuig the periodic tunes 
of the planets, it therrfore becomes 
possible to draw the solar system 
to scale Hie fixmg of any one 
distance in this scale picture then 
settles the size of the whole solar 
system The distance of the Earth 
from the Sun can therefore be found 
if the distance of any member of the 
solar system can be detemuned 
This IS a result of the greatest 
importance It is possiUe, for 
mstance, by making observations d 
the position of Mars m the sky to 
find bow flu away the Sun is, it is 
not necessary to make any obier^ 
vations of the Sun itself 
Kepler spent many years m 
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laborious calculations in his 
attempts to find laws whidi would 
fit the observed motions of the 
planets before he eventually arrived 
at the simple laws whidi bear his 
name It was the great achievement 
of Sir Isaac Newton (1642-1727) to 
Imk these laws together and to show 
that they followed logically from 
the law of gravitation 

Law of Gnfftatioo 

Newton's results were published 
in 1687 m his immortal work, the 
PnncyftOt perhaps the greatest of all 
scientific treatises In effect, New- 
ton's law of gravitation states that 
every piece of matter exerts a pull 
on every other piece of matter, the 
pull IS greater the neater the two 
pieces of matter are to one another 

It IB the force of gravitation that 
causes a body to fall to the ground 
with a defiiute acoeleFation. that 
bcdds the Moon in its orbit round 
the Earth, and that holds the Earth 
and the other planets ui thar orbits 
round the Sun Just as, when a 
stone is whirled round on the end 
of a stnng, it is the pull of the string 
that prevents the stone from flying 
away, so it is the mvisible pull of 
the Sun (its gravitauonal attracuon) 
that prevents the Earth and other 
planets from fiymg away Newton 
showed that the motions of the 
planets under the controlling in- 
fluence of the Sun's gravitational 
attraction must obey Kepler’s three 
laws 

We have mentioned that the orbtt 
of each planet is an eUipse This is 
not strictly true because, in con^ 
sequence oS the umvenahty of 
gravitauon, each planet attracts 
every other planet these mutual 
attractions vary as the distances of 
the planets from one another vary 
and cause the planets to deviate 


slightly from their eUiptical paths 
The disturbances m the path of 
a planet caused by the varying 
attractions of the other planets can 
be calculated, and the precise 
position of the planet at any tune 
in the future can be predicted If 
the gravitatioruil forces have been 
correctly allowed for, the observed 
position of the planet should be in 
close agreement with the calculated 
position The planet Uranus pro- 
vides an mteresting illustration 
Uranus was discovered by Willuun 
Herschel m 1781, with a telescope 
of his own making He noticed that 
Its image showed a small disk and 
was different from the pm-point 
image of a star He thought at first 
that It was a comet, but n was soon 
proved to be a new planet— the 
first planet to bediscovered by Man 
Sewral astronomers before 
Herschel, including Flamsteed, the 
first Astronomer Royal, had actu- 
ally observed Uranus, but with their 
small telescopes its disk could not 
be perceived and it had been 
recorded as a star These earlier 
observations were of use in deter- 
muung the orbit of the new planet 
But It was found that Uranus was 
departmg from its scheduled place 

NcpUm and Phito 
Two astronomers, Adams m 
England and Levemer m France, 
independently assumed that Uranus 
was bemg disturbed by an unknown 
planet and set to work to determuie 
the position of this planet The 
positions they denved were m close 
agreement Challis m Cambridge 
and Galle m Berlm undertook a 
search for the new planet Galle 
was fortunate in having some star- 
maps of the region m which the 
planet was to be looked for and on 
September 23, 1846, detected an 
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equal, a planet will take the same time to travel from Cto D as from A to B. 


object which was not shown on his 
maps and which proved to be the 
new planet. Challis had already 
obserWd it on two nights but, 
having no star-maps, he was fore- 
stalled in the discovery by Oalle. 
The new planet was called Neptune. 

As observatkms of Uranus and 
Neptune were collected, it was found 
that there were slight discrepancies 
in the motions of both planets. 
Lowell investigated these and, 
assuming again that they were 
caused by an unknown planet, 
derived an orbit for this body. 
After a search lasting for several 
years, a faint distant planet was 
detected on long-exposure photo- 
graphs taken at the Lowell Obser- 


vatory in Arizona. This planet was 
given the name of Pluto; the name 
of the god of the nether regions 
was peculiarly appropriate, for its 
first two letters are the initials of 
Perdval Lowell, the founder of the 
observatory at which the planet was 
discovered, and whose calculations 
had stimulated the search for it. 

It follows from Kepler's third 
law that the more distant a planet is 
from the Sun the longv is the time 
that it takes to describe its orbit. 
It can also readily be shown that the 
more distam the planet, the slower 
is its speed in its orbit. 

Ihus, for example. Mercury takes 
eighty-eight days to complete a 
revolution round the Sun, ite mean 
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distance being 36 milhon miles and 
Its speed about thirty miles a second , 
Pluto takes nearly 250 years to 
complete a revolution, its mean 
distance bemg 3,670 million miles 
and Its speed nearly three miles a 
second The speed of the Earth is 
approximately 18i miles a second 

Bode's Law 

Before the discovery of Neptune, 
It was noted that the distances of 
the plan^ could be found by using 
a certam rule, known as Bode s law 
Write down the senes of numbers 
0, 3, 6, 12, 24 m which each 
number (after the first) is double 
the preceding Now add 4 to every 
number Bode’s law states that the 
numbers so obtained represent 
fairly closely the relative distances 
of the planets from the Sun, the 
distance of the Earth bemg taken 
as 10 (see table below) 

It will be seen that the law holds 
fairly well for the planets up to 
Uranus, but that it fails for Neptune 
and Pluto, the actual distance of 
Pluto bemg approximately equal to 
the distance required by Bode's law 
for Neptune No planet was known 
correspondmg to the distance 28, 
between Mars and Jupiter But on 
January 1, 1801, Piazzi at Palermo 
discovered a small body at about 
this distance, to which the name 
Ceres, after the tutelary deity of the 
island, was given 

Shortly afterwards two other 


small bodies at about the same 
distance were discovered Juno in 
1804and Vesta m 1807 There were 
no further discovenes until 1847, 
but since then many new tiny 
planets or asteroids have been dis- 
covered, so that some 2,000 of these 
small bodies are now known The 
origm of the asteroids is not known 
but It IS thought possible that they 
may have been produced by the 
disruption of a planet which was 
situated between Mars and Jupiter 
The asteroid Eros is of special 
mterest, as it occasionally comes 
sufficiently near the Earth to enable 
Its distance to be accurately deter- 
mmed, whilst it is sufficiently bright 
to be easily observed Its nearest 
approach to the Earth smce its 
discovery m 1897 occurred in 1931, 
when it approached to a distance 
of about 16 milhon miles From 
extensive observations of Eros at 
that near approach the scale of the 
solar systra was obtained, the 
mean distance of the Earth from the 
Sun was found to be 93,(X)S,()00 
miles, which is the most accurate 
estimate that has yet been made 

Phases of the Mooo 
The planets and their satelhtes are 
not self-luminous bodies, we see 
them only by means of hght from 
the Sun which falls upon them and is 
reflected by them It is to this cause 
that the phases of the Moon are due 
At any time, half of the Moon’s 
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Fig. 4. The Moon at different portions in its orbits wuh ha(f its surface 
tUunmated by the Sun^ and {outer circle) the appearance of the Moon as 
viewed from the Earth, shown in the centre ef the digram 


surface u illuminated by the Sun, direction from the Earth to the 

the other half is m darkness The Moon is at right angles to the 

proportion ofthe sunlit face that we direction from the Moon to the 

can see dqieiids upon the position Sun, we see half the sunht face it 

of the Earth m relation to the is tta first or last quarter 

direction from the Sun to the Moon The phases of the Moon are 
When the Earth is between the Sun illustrated m Fig 4 The inner 

and the Moon we see die whole of planets. Mercury and Venus, show 

the sunlit face of the Moon, it is a complete succession of phases like 

then Full Moon When the Moon the Moon but a telescope is needed 

is between the Sun and the Earth, to reveal them, the phases of Venus 

we face the dark side of the Moon, were amongst the first discoveries 

It IS then New Moon. When the made m 1610 by Galileo with his 
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primitive telescope The outer 
planets which are more distant than 
the Earth from the Sun, show only a 
slight phase effect, m the case of 
Mars the nearest of these planets 
to the Earth, about one-ei^th of 
Its disk can be obscured 

Echpses 

If the orbit of the Moon round 
the Earth were in the same plane as 
the orbit of the Earth round the 
Sun (the ecliptic) the Moon would 
come directly between the Earth and 
the Sun at every New Moon and 
there would be an echpse of the 
Sun , the Earth would come directly 
between the Sun and the Moon at 
every Full Moon and there would 
be an echpse of the Moon There 
would then be an eclipse of the Sun 
and an eclipse of the Moon every 
month But the orbit of the Moon 
is mclined at an angle of about 
5 deg to the ecliptic, eclipses of 
the Sun or Moon can therefore only 
occur when the Moon is near one of 
the points whore its path crosses the 
ecliptic It can be shown that there 
must be at least two eclipses m a 
year , when there are only two, they 
must both be eclipses of the Sun 
There may be as many as seven 
eclipses in a year, which will be 
either five solar and two lunar or 
four solar and three lunar 

Hie Mooe aid the Planeti 

The jdanets and their satellites 
differ considerably m sne, but all 
are much smaller than the Sun (see 
Fig S) Taking the Earth with a 
diameter of 7.900 miles, as the 
standard of comparison, the Moon 
IS a relatively small body, with a 
diameter of only 2,160 miles Two 
of the planeu. Mercury and Mars, 
are apprecuibly smalto than the 
Earth with diameters of 3,000 and 


4,200 miles respectively Venus is 
but slightly smaller than the Earth 
Jupiter, Saturn, Uranus and Nep- 
tune, which are known as the major 
planets, are all much larger than the 
Earth Jupiter the largest and most 
massive o^ the planets, could con- 
tain 1 300 bodies of the sire of the 
Earth The average densities of 
these four planets are much less 
than those of the smaller planets, 
the average density of Saturn is 
actually less than that of water 
The major planets have very deep 
atmospheres, in detennimng their 
average densities the rocky cores 
and the atmospheres are lumped 
together 

The satellites have a wide na^ 
m size the largest are comparable 
with the Moon or Mercury, whilst 
the smallest are only a few miles in 
diameter Mercury and Venus have 
no satellites. Mars has two tiny 
ones, Jupiter has four large and 
seven sinall satellites, Saturn has 
one large satellite and eight others 
of intermediate size, Uranus has 
four satelbtes of modmte size while 
Neptune has only one, which is 
about the size of Mercury Little is 
known about Pluto, it is probably 
comparable in size with tlie Earth 
and no satelhte to it has been 

The Sun has a diameter of 
864,000 miles It could therefore 
contain about 1,000 bodies the size 
of Jupiter or 1,300,000 bodies the 
sqe of the Earth The relative sizes 
of the Sun and planets are mdicated 
in Fig 5 

The temperature of a planet can 
be calculated from its distance from 
the Sun Consider, for mstanoe, the 
Earth We know that its interior is 
warm, evidence for this is provided 
in various ways, sudi as the increase 
in temperature m going down a mine 
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Fig. S. Relative sizes oj the Sun and the planets The outermost planet, Pluto 
Is Mt shown here as httU is at present known about its size or eompo^Hon 


or the existence of volcanoes, 
g^rsers and hot spnngs If the 
Earth leoeived no heat from the Sun, 
heat would gradually flow outwards 
from Its mterior and the Earth 
would get cooler and cooler But 
It IS contmually receivmg heat from 
the Sun and a state of equilibnum 
has been attained, m which the heat 
received from the Sun just balances 
the heat flowmg out This makes it 
possible to calculate the temperature 
of each planet , the calculated 
temperatures agree closely with the 
temperatures found by direct meas- 
urement at the telescope The 
greater the distance of a planet from 
the Sun the cooler the planet must 
be 

The nuuor planets and Pluto are 
mtonceivably cold, judged by the 
Earth’s standard of companson 
The average temperature of Jupiter 
IS— 140 deg C, which corresponda 
to 250 deg oi frost on the Fahren- 
heit scale, the others are consider- 
ably ooldtf than this Mercury, on 
the other hand, with a temperature 
of 400 deg C IS about as hot as 
mohen lead Venus is distinctly 
wanner than the Earth, whilst Man 
IS appieciabty cooler 

The Moon is our nearest relestial 


neighbour, only 240,000 miles away, 
and we can study its surface m 
considerable detail If an astrono- 
mer of the Moon were to look at our 
Earth with a powerful telescope 
he would see continents, islands, 
oceans, lakes, nvers and great 
moLintam ranges, he would notice 
that large areas were often obscured 
from view by clouds, but that these 
clouds had no permanence of form 
or extent, he would see the polar 
caps of ice and snow, he would 
detect changes of colouraUon, 
caused by the seasonal growth and 
dymg away of vegetation 

Faatsres of the Mood 
With long continued observation 
he would notice that other changes 
were takmg place the growth of 
large aties and the impounding of 
nvers or valleys to form artifiaal 
reservoirs would be apparent Theae 
be might interpret as the work of 
intelligent beings But when we look 
at the Moon we see none of these 
things weseean and rugged moun- 
tamous world, without oceans, lakes 
or nvers, there is no trace of 
vegetauon and no clouds ever 
obscure the surface It is a world 
without a world without 
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life, a dead world It is a world 
moreover that is completely devoid 
of atmosphere This is best proved 
perhaps, when the Moon, near its 
first quarter, passes m front of a star 
in Its eastward motion across the 
slgr As the dark mvisible edge of 
the Moon passes m front of the star 
the star disappears instantaneously 
If the Moon possessed an atmo 
sphere, the star would gradually 
fade from sight Beuig without an 
atmosphere, life on the Moon is 
necessarily impossible 
A striking feature of the Moon 
IS the great number of ring moun 
tains (see Plate Ia) of all sizes from 
small ones, less than a quarter of a 
mile m dtameter, to very large ones, 
100 or ISO miles across These ring 
mountains or craters may be of 
volcanic ongm or they may have 
been produced by the impact of 
many great meteors, when the 
Moon's surface was still plastic 
The Earth has no corresponding 
formations— they may have existed 
in the early days of its history and 
have disappeared m the suooeiuve 
stages of mountam uplift and 
erosion by wuid and water 

Low of Atawspliare 
It is of some interest to require 
why the Moon has no atmosphere 
The natural tendency of a gaseous 
atmosphere on any planet is to leak 
away into space, but this tendency 
IS held more or less re check by the 
gravitational pull of the planet If 
the gravitational pull of the Earth 
could be overcome, its atmosphere 
would leak away into space almost 
UMtantaneously In general, there 
Stall be a defimte rate of loss for each 
of the gases of the atmosphere of a 
planet, depending iqxm the gravit- 
ational pull and the temperature of 
the planet The lighter the gu the 


more rapid the rate at which it can 
escape from a given planet, the 
hi^iw the temperature the more 
rapid the rate at which every gas m 
the atmosphere will escape The 
rate of escape can be calculated 

Atno^lMres of Planets 

It IS found that the atmosphere of 
the Earth at the present tune, could 
not lose even the lightest gas- 
hydrogen But as It contains very 
httle hydrogen or helium the two 
lightest and most common de- 
ments re stdlar space, it can be 
referred that the Earth has cooled 
to Its present condition from a very 
much hotter state and that it 
ronained hot sufficiently long for 
most of the hydrogen and hehum 
re Its earhest atmosphere to escape, 
but not long enough for the heavier 
gases to escape 

Considenng the other planets, the 
four maior planets have such a 
strong gravitational pull that, even 
when they were hot they were able 
to retain the whole of their early 
atmospheres they therefore have 
very extensive atmospheres, which 
are nch re hydrogen and hehum 
Mercury, at tte other extreme, has 
lost all Its atmosphere Venus has 
an atmosphere comparable re extent 
to that of the Earth whilst Mars has 
a much thinner atmosphere 

The atmospheres of the Earth 
and of lU twin sister, Venus, are 
markedly different in their com- 
position Whereu the atmosphere 
of the Earth is nch re oxygen and 
contares httle carbon dioxide, that 
of Venus is nch re carbon dioxide 
and oontams httle. if any, oxygsn 
Venus IS an extremdy arid world, 
subject to perpetual and violent 
dust storms, adiich make her atmo- 
sphere so doudy and thick that her 
surfiree can never be seen The 
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absence of oxygen and water on 
Venus suggests that there can be 
little or no vegetation there, it is 
the extensive vegetation on the 
Earth which is responsible for the 
considerable amount of oxygen in 
the atmosphere of our planet 

Mars and Malor Ptanets 

Mars IB m many ways the most 
interesting of the planets We can 
see her surface, with dusky markmgs 
on a ruddy background White 
polar caps appear and disappear 
around her poles, with the altern- 
ation of the seasons, but they are 
neither so extensive nor so thick as 
the Earths polar caps, the rapid 
rate at which they melt in summer 
proves that they are not more than 
a few inches in thickness 

Qouds are ofiLen seen on Mars 
and have a tendency to form soon 
after noon The maximum tem- 
perature on Mars is about SO deg 
F , but the changes of temperature 
in consequence of the thin atmo- 
sphere, are rapid and considerable 
The mimmum temperature at night 
IS about —130 deg F 

The dusky areas of the planet 
show changes in colouration with 
the seasons, and some changes in 
configuration from one Martuin 
year to another It seems pretty 
certam that these changes are due 
to vegetation of some sort The 
nature of the finer details ot the 
surface markings, to which the name 
of canals has unfortunately been 
attached, has given rise to much 
controversy Lowell considered 
that thoy were artificial waterways, 
made by intelligent bemgs enga^ 
in a struggle for existence on a 
world becommg progressively more 
arid But this vww IS not gnierally 
accepted today We can find no 
evidenoe of animal life on Mars, 
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though we cannot say that the 
conditions on the planet are such 
that life of some sort is impossible 

The miyor planets are generally 
similar m their conditions Hiey 
are cold worlds, surrounded by ice 
coatings several thousands of miles 
ui thickness Over these are atmo- 
spheric Liyers of very great extent 
consisting mamly of hydrogen and 
helium The pressure of the 
atmosphere of Jupiter at its surface 
is about a million times the pressure 
of the Earth s atmosphere, and is so 
great that the hydrogen and helium 
are hquefied 

Methane or marsh gas is an 
important constituent of Uie atmo- 
spheres of all four planets Am- 
monia IS also prominent in Jupiter's 
atmosphere, but less so in that of 
the colder planet Saturn, Uranus 
and Neptune are so cold that 
ammonia cannot exist as gas but is 
liquefied out of the atmospheres 

The several planets of the solar 
system therefore show a great 
diversity in their general conditions 
With the exception of the Earth and 
Mars, It seems certain that hfe 
cannot exist on any of them, on 
Mars, there is evidence of vegetation 
but conditions are not very promis- 
ing for any form of aninial life 
The extensive vegetation on the 
Earth providmg an abundant 
supply of oxygen, together with a 
m^rate temperature and an ample 
supidy of water and moisture have 
combmed to give conditions favour- 
able for the development of a great 
variety of animal life 

Halley's Ceawt 

A bright comet, with a flaming 
tail stretching across the sky, is a 
Sinking ofagect m the heavens. 
Before the nature of comets was 
understood. It was thought that the 
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appearance of a bnght comet was a 
Imld of some important event and 
often a harbmger of misfortune A 
bright comet (Halley’s) appeared in 
AD 1066 at the tune of the Norman 
invasion, and is depicted on the 
famous Bayeux tapestry as an omen 
of success for William of Normandy 
and of disaster for Kmg Harold 
Halley, the second Astronomer 
Royal, collected the observations of 
twenty-four bnght comets and cal- 
culate then orbits He noticed that 
the orbits of the bright comets that 
had appeared m the years 1531 , 1607 
and 1^2 were almost identical and 
concluded that these comets must 
be one and the same He predicted 
that the comet would return near 
the end of the year 1758 Halley 
died in the year 1742 
As the time for the return drew 
near, there was great excitement 
amongst the philosophers of the age, 
for comets had always been regarded 
as chance visitors The comet 
returned as predicted, being first 
seen on Christmas Eve, 1 758 It was 
thus proved that comets, like the 
planets, move under the control of 
the Sun’s gravitotional attracUon 
A remarkable test of Newton’s law 
of umversal gravitation was thus 
provided and at the same time it 
was established that a comet moves 
m obedience to defimte laws It was 
obvious therefore that the appear- 
ance of a comet could bear no 
relation to earthly happeninp 

Goawts and Shootfag Stan 
The orbits of comets ate for the 
most part extremely elongated, 
most comets, when farthest from 
the Sun, are far beyond the most 
distant planet Tlie comet is then 
mvisible, it moves slowly and u 
sufagect to intense cold Asitnean 
the Sun, on its approach, it moves 


more and more rapidly and its 
temperature rises 
The bright head of a comet is not 
a solid body like the Earth, but is a 
loose collection of rocks, stones and 
particles of dust the pressure of the 
Sun’s radiation drives the small 
dust out from the head, producing 
the lummous tail (see Plate IVa) 
which points away from the Sun It 
IS the tail that makes a bright comet 
such a stnkmg object and gives rise 
to the name comet meaning “hairy 
star ’’ The tail is extremely tenuous 
a star, seen through it, appears quite 
undimmed The &rth has on 
occasion passed through the tail of 
a comet, without any detectable 
effect As the tail contains poison- 
ous carbon monoxide and cyanogen 
gas, It IS fortunate that its density is 
so low 10,000 cubic miles of 
tail do not contain more matter 
than one cubic inch of ordinary air 
But spectacular though a bright 
comet IS, with its tail stretching 
away for millions of miles, the 
weight of a comet is insignificant 
compared with the weight of the 
planets The largest comet weighs 
less than one-miUionth part of the 
Earth’s weight Comets reiHesent, 
in fact, merely the debns of the 
matenal that ^d not condense to 
form planets or satelhtes 
Occasionally a comet is lost to 
the solar systm through the dis- 
turbing action of a planet, usually 
Jupiter When a comet passes near 
JiqNter, its orbit may be changed 
from an elongated dlipse to a 
parabola or hyperbola — curves 
which are not closed It then 
travds on, never to return But 
there is no evidence of a comet ever 
havmg entered the solar ^stem 
frmn outside The great nuyonty 
of comets are penodic, that is, they 
return at regular mtervals (except 



91 


COMETS AND SHOOTING STARS 


fbr vanations caused by planetary 
perturbations) The comet with the 
shortest period is Encke's comet, 
which returns every 3^ years and 
which has been observed at every 
return since 1786 Halley's comet 
has a penod of about seventy-six 
years But most comets have 
periods of many hundreds or thous- 
ands of years , the returns of these 
comets have not yet been seen 

The appearance of a shooting star 
or meteor is caused by a small 
particle of matter, usually smaller 
than a pea, vduch, entering the 
Earth's atmosphere at a speed many 
tunes greater than that of a rifle 
bullet, IS heated to uicandescenoe by 
friction and rapidly becomes a gas 
The Earth in its journey round the 
Sun encounters several imlhons of 
these fragments in the course of a 
day If the fragment is sufficiently 
large, it appears as a meteonte or 
fireball, leavmg a long flaming 
streak behind it, it will not be 
completely vaponzed m its passage 
through the Earth s atmosphere and 
It will fall to the Earth The Great 
Meteor Crater in Arizona, more 
than a mile across and about 600 
feet deep, was made by the unpact 
of a meteonc mass estimated to 
have weighed one million tons 
Most meteors like connets, belong 
to the solar system, and travel with 
the Sun m Its journ^ through space 
But there are others which unhke 
comets, are swept up from outside 
the solar system 

There is a dose connexion 
between comets and meteors Occa- 
sionally a bnlluuit meteor shower is 
observ^ caused by 9 stream ci 
meteoric parudes, travelling m a 
defimte orbit, eotenng the Earth's 
atmosphere Comeu have been 
observed to dismtegrate mto two <»- 
more parts, and become spread out 


along their orbit as a trail of stones 
and dust When a comet which has 
become dismtegrated is due to 
return, the comet is no longer seen, 
but there n instead a bnlliant 
shower of meteors as the Earth 
crosses the comet's track The 
brilliant meteor shower of Novem- 
ber 13 and 14. 1866, when many 
thousands of shooting stars flashed 
across the sky, was caused by the 
debns of Temple's comet 

The Sm 

The Sun. being a sdf-luininous 
body. IS a star — ^the nearest star to 
the Earth It is of special importance 
to us, as the giver of light and heat, 
which make life on the Earth 
possiUe It IS both much larger and 
much more massive than the Earth, 
having 1,300,000 tunes the volume 
of the Euth and 300,000 tunes its 
mass The temperature of the Sun's 
surface is about 6,000 deg C , what 
such a temperature means can be 
better realized by statmg that every 
square inch of its surface is con- 
tinually sending out energy at the 
rate of a sixty horse-power engme 

The Earth only reenves one part 
in 2,200 milhons of the energy 
radiated by the Sun , yet, at the rate 
of Id per Board of Ttade umt, the 
value of the energy from the Sun 
falling on the Earth each second 
amounts to more than £200,000,000 
If but a small fraction of this energy 
could be harnessed, there would be 
no need to worry about the future 
exhaustion of the coal and oil 
reserves which at present provide 
our mam supplies of power. 

Hie age the Earth has been 
from the study of radio- 
BCtive rocks, which contam helium 
and lead as products of the dn- 
mtegration of the radioactave ele- 
amnts ; It IS found to be not less than 
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3,000 million years The Sun must 
be at least as old 

How has the Sun been able to 
maintain its high output of radiation 
for so long a tune’’ Lord Kelvin 
suggested that the Sun was slowly 
contracting under its own gravita- 
tion , such contraction would make 
It tend to grow hotter and would 
provide it with the energy needed to 
maintam its radiauon, just as 
compressing air in a bi^de pump 
warms it But the energy that can 
be obtained m this way would not 
maintain the Sun's radiation for 
more than about 25 million years, 
and IS hopelessly inadequate 

It IS now known that the Sun is 
able to draw on some of the energy 
locked up m the mterior of the 
atom This IS made possible by the 
extremely high temperature in the 
Sun's mterior, the temperature at 
the Sun's centre is about 20,000.000 
deg C 

Geological evidence has mdicated 
that there have been alternations erf* 
warm periods and loe ages in the 
past history of the Earth Thus the 
Sun's output of energy has not been 
absolutely r^ular m the past The 
variations have fortunately been 
small m amount if they h^ been 
comparable with the variations 
shown by many other stars, life 
would have ceased to exist on the 
Earth many ages ago 

OmposItioB of Sn 

The material composition of the 
Sun can be discovered by studying 
Its hght It IS known that every 
etement or simple substance when 
heated until it becomes vaporized, 
produces its own special kmd of 
light, thus by means of a spectro- 
scope, which IS an instrument for 
separatmg a mixture of lights uto 
t^ simplest parts, it is possible to 


analyse the hght from the Sun and 
so identify the elements present, just 
as surely as a person can be identi- 
fied by his thumb-prmts 

The Sun is found to consist, by 
and large, of the same elements as 
the Earth No element is found m 
the Sun that has not been found on 
the Earth Oneeleinem was, indeed, 
discovered m 1868 in the Sun which 
was at that time unknown on the 
Earth, this unknown element was 
accordmgly called hebum (from the 
Greek word for the Sun) In 1895 
It was proved to be present m very 
small quantities m thr air we 
breathe, it is, next to hydrogen, the 
lightest submance known A few 
elements which occur on the Earth 
have not been detected in the Sun, 
but there are special reasons which 
account for the failure to detect 
them, such as great rarity or the lack 
of suitable means 

Smspots 

One of the first things Gableo 
discovered when he turned his 
primitive telescope on the Sun m 
1610 was that dark spots were 
usually to be seen on it, and that 
these spots appeared to drift acrou 
the Sun's si^ace He correctly 
accounted for this apparent drift as 
an effect of the rotation of the Sun 
around an axis m about twenty- 
seven days 

Later it was found that the 
number of spots that appeared on 
the Sun vari^ in a systematic way, 
ruidg to a maximum number and 
then falbng to a minimum number 
and then rising agam , the complete 
cycle takes about eleven years A 
sunspot mimmum occurred m 1944, 
and the number of spots will go on 
increasuig until about 1949 

Large spots, which may be mote 
than 100,000 miles m diameter, are 
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readily visible to the naked eye 
when the Sun is viewed through a 
darkened glass A sunspot is hke 
a gigantic hollow whirlpool, from 
which matter streams outwards and 
upwards (see Plate Ib) The matter 
cools as It expands , though the spot 
appears dark by contrast with the 
brighter background of the surface. 
It IS in reality mtensely bright and 
hot, its temperature being about 
4,500 deg The direction of circu- 
lation withm the sunspot eddy or 
whirlpool IS opposite in the two 
hemispheres, as is the case with 
cyclonic disturbances on the Earth 
Very intense magnetic forces, com- 
parable in strength to that between 
the pole pieces of a fau'-sized 
dynamo, occur in sunspots 

It has been claimed that sunspots 
have an effect on the weather But 
the factors that combine to produce 
the weather are extremely complex, 
and no marked connexion between 
sunspots and weather has ever been 
established, though the annual rings 
of certam trees, such as the giant 
redwood trees of California, show 
venations in their spacmg which 
correlate with sunspots There is a 
very close relationship, on the other 
hand, between the solar cycle and 
variations in the Earth's magnetism 
Magnetic storms, \^ien telegraph 
and telephone circuits are apt to be 
interfered with and the compass 
needle is set m violent vibration, are 
most frequent when sunspots are 
most numerous Sudden radio 
fadmgs and displays of the aurora 
also occur most often at these times 

Solar names 

Great flames of incandescent gas 
may often be seen extending out 
from the Sun’s edge (see Plate IVb) 
They may pemst for a considerable 
whil^ but at times th^ are seen 
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to dissipate with great violence, the 
gaseous matter bemg shot away 
from the Sun with a speed of about 
1,000 miles a second In about 
twenty-four hours this matter can 
travel the distance between the Sun 
and the Earth . if it comes near the 
Earth, the particles of matter, which 
are electrically charged, are m- 
fluenced by the Earth’s magnetism 
and move spirally inwards towards 
the magnetic poles Electric effects 
are then produced, which give rise 
to displays of aurone The upper 
layers of the atmosphere become 
electrically charged and large elec- 
trical currents circulate in them, 
which produce magnetic effects At 
the same time ordinary radio waves 
are upset So we get magnetic 
storms, radio fadmgs and auroral 
displays— dll caused by phenomena 
occurring on the Sun 

Hie Stan 

Saint Paul said that "one star 
differeth from another star in glory ” 
When we look at the heavens we 
see bright stars and faint stars But 
one star may appear brighter than 
another either because it is intnnsio- 
ally brighter or because it is nearer 
So It IS necessary to And the dis- 
tances of the stars before we can 
obtain any information about their 
actual brightness The stars are 
suns — self-lummous bodies — and 
because they appear so much fainter 
than our Sun they must be much 
more distant We should, in fact, 
have to view the Sun from a distance 
of about 30 million milhon imles 
for It to appear as a star of the flivt 
magnitude 

Because stellar distances are so 
great it is convenient to express 
them m terms of ligfat-time. Light 
travels at 186,000 milesasecond and 
takes about aght mmutes to reach 
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the Earth from the Sun So we see 
the Sun as it was eight nunutes 
previously Light takes Si hours to 
travel from the Sun to the most 
distant planet Pluto Travelhng on 
beyond the coniines of the solar 
system, it would take about four 
years, corresponding to a distance of 
about 25 million million miles, to 
reach the nearest known star If we 
represent the Sun, whose diameter 
IS 864 000 miles by a tennis ball and 
imagine half a dozen tennis balls to 
be moving inside a hollow sphere 
the size of the Earth— 8 000 miles m 
diameter— we have a fairly true 
idea of the comparative emptiness 
of space 

Very refined and accurate meas 
ureinents are needed to find star 
distances But the distances of 
several thousand stars are now 
known and it thus becomes possible 
to compare the actual bnghtness or 
candle-powers of these stars We 
find that the stars differ very greatly 
m their candle-power, the bright 
star. Canopus, for instance has a 
lummosity about 80 000 times tha 
of the Sun, Proxima Centauri the 
nearest known star, on thr other 
hand, has a lummosity only one ten- 
thousandth of that of the Sun 

Now these differences m lumin- 
osities may be due to two factors 
to differences in size or to differences 
in actual brightness per umt area of 
surface Let us consider the second 
factor first, when we look at the 
stars, we see that they differ m colour 
— some are blue, some are white, 
smne are yellow and some are red 
Hwse differences of colour corres 
pood to differences m temperature 
just as molten Steel ffi cooling passes 
successively throu^ the stages 
from a white heat to a dull red heat 

The tenqmtures of the stars 
nnge from about 30,000 deg C for 


the blue stars to about 2,500 deg 
for the red stars The mtnnsic 
brightness per umt area of the 
sur&ce of a star depends only on 
Its temperature being greater the 
hi^r the temperature So we are 
able to allow for the differences m 
temperature when comparing the 
candle-powers of different stars and 
thus to obtain the surface areas and 
the sizes of the stars The differences 
in size prove to be far greater than 
the differences in temperature The 
bright star Antares for instance has 
a diameter 480 tunes that of the Sun , 
if the Sun were placed at the centre 
of Antares the orbit of Mars would 
fall well withm the star The star 
known as Procyon B on the other 
hand proves to be smaller than the 
planet Neptune (see Figs 6 and 7) 

Mare and Dnaity of Stars 
It may seem surprising that a star 
can be smaller than a planet But 
there are essential differences A 
star is self-lummous but a planet is 
not and the mass of a star IS greater 
than that of a planet The stars do 
not show as wide a range m mass 
as th^ do m lummosity or size 
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Fig. 6, Relative sizes of the SuHt 
Antares and the orlAt of Mars 
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Few Stan have a maas greater than 
fifty times or less than one-tenth the 
mass of the Sun There proves to 
be a very close connexion between 
mass and lummosity, the stars of 
highest candle-power beuig the 
most massive , and conversely The 
large, massive and highly luminous 
stars are called giants the small 
stars of small mass and low 
luminosity are called dwarfs 

The mass of Neptune is only 
about one twenty-thousandth that 
of the Sun A star which is smaller 
than Neptune and which has a mass 
not much less than that of the Sun 
must therefore have a very high 
average density The stars differ 
more widely in density than m any 
other respect the average density 
of a giant star such as Antares is 
comparable with that of au- m 
a fairly well exhausted vacuum, 
whereas some of the dwarf stars 
are so dense that a match-box full 
of their material would wei^ 
several tons 

The knowledge of the structure 
of the atom, which has been gamed 
m recent years, shows how sudi 
extremely high densities are possible 
An atom can be crudely compared 
to a mmiature solar system, with a 
central nucleus, around which move 
a numbo' of electrons The total 
volume occupied by the nucleus and 
the electrons is very small com- 
pared with the size of the atom At 
high temperatures the electrons 
b^me successively detached from 
the nucleus , the temperature inside 
a star IS so high that all the dectrons 
become detached and we have a 
vast coUecuon of nuclei and eke- 
trons flying about mdependently 
of eadi other It thus becomes 
possible to compress the matta- to 
a state of extremely high density, in 
which the electrons and nuclei are 



brought very close— a density which 
IS much higher than that of any 
solid at normal temperatures 

The composiuon of the stars can 
be mvestigated by analysing their 
light, just as in the case of the Sun 
Not only are the elements m the 
Sun found to be present also m the 
stars, but the various stars appear 
to be remarkably similar m their 
composition By far the most 
abundant element m the stars is 
hydrogen , although is the 
hghtest element, it forms about one- 
third part by weight of the average 
star This similanty m composition 
suggests that the stars may all have 
been formed by condensation from 
some pruneval material that at one 
time filkd all space 

IMIe and VartaUe Stan 

Mai^ stars which appear smgle 
to the unaided pye or when viewed 
m a low-power telescope are found 
to be double when vies^ m a high- 
power telescope The appearance 
of a double star may, of course, be 
due merely to two stars lymg by 
ghance almost m the, same line of 
sight; but double stars are ftr too 
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numerous to be explained as such 
a chance effect The majority of 
stars that appear double are real 
twin systems , this can be confirmed 
by careful observations, for it is 
found that the two twins of the 
system are movuig round each 
other Thus the stars, equally with 
the planets their satellites, and 
Lomets are obedient to the law of 
gravitation It is from the study of 
the orbital motions in these twin 
systems that much of our knowledge 
of the masses of the stars has been 
obtained 

If we were to view such a twin 
system edgewise or nearly edgewise- 
on m the plane of their motion, each 
star would eclipse or partially 
edipse the other once m each 
orbital revolution The brightness 
of the system will change as the 
light from the one star is partially 
or wholly cut off by the other 
Many stars are found to vary in 
bnghtness in a regular way, which 
can be accounted for by mutual 
eclipses, such stars often appear to 
be sin^e even in the highest 
powered telescopes, but the vari- 
ations in bnghtness tell us that they 
are really twm systems 

Stars which vary in brightness are 
called vanable stars In most cases 
the vanations m brightness are not 
due to eclipses in a twin system but 
are real variauons in the bnghtness 
of a single star The changes of 
bnghtness of many stars are quite 
irregular But there is one class of 
star of special mterest m which they 
occur with remarkable regulanty 
These stars are called Cepheid 
vanaUes, after the type star Delta 
Cephei 

Thd variations m bnghtness of 
the Cepheid variables have been 
proved to be caused by rhythmical 
pulsations of the star as a whole, so 


that these stars are often called 
pulsating stars Their special in- 
terest arises from the fact that a 
definite relation exists between the 
intnnsic brightness of the star and 
Its period or length of time of 
pulsation The greater the bn^t- 
ness of the stai, the longer is its 
period of pulsation 

As It is a straightforward matter 
to determine the penod of the 
variation in brightness, the intrmsic 
brightness or candle-power of a 
Cepheid variable can readily be 
calculated The Cepheid vanables 
therefore serve the astronomer as 
standard candles, for by measuring 
the apparent brightness of such a 
star and knowing its intrinsic 
brightness, we can readily calculate 
its distance 

This property of the pulsating 
stars IS of spe^ importance be- 
cause the«c stars all have great 
mtnnsic brightness and they are 
visible at a very great distance, so 
that they enable the distances of 
remote objects or systems to be 
found As the direct measurement 
of star distances becomes unreliable 
beyond about SOO light-years, the 
pulsatmg stars enable the astrono- 
mer to extend his knowledge of 
stellar distances considerably 

^New*' Stan 

Another group of stars of specud 
mterest are the nova or new stars 
A nova is a star which, after behav- 
ing as a normal star, suddenly 
commences to increase rapidly m 
bnghtness and m the course of a 
few days or even of a few hours 
increases m brightness a hundred 
thousand or even a million fold A 
star which was mvisible to the 
naked eye may mcrease m bnghtness 
to such an extent that it becomes 
visible Before the days- of the 
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telescope, it appeared when this 
happened as though a new star had 
appeared in the sky; such a star 
was consequently calM a new star 
A particularly bnght nova ap- 
peared in 1572 and became as 
bright as Venus at its brightest , it 
was extensively observed by Tydto 
Brahe After a nova has reached its 
maximum bnghtness, about 80,000 
times the bnghtness of the Sun the 
nova starts to fade again, at first 
rapidly and then more slowly until 
It at length returns to approximately 
Its former bnghtness 
When the outburst of a nova 
occurs, the star swells up rapidly 
and, when near its greatest bright- 
ness, throws off a shell of gueous 
matter which moves outwards from 
the star with a high speed, usually 
several hundreds of miles a second 
These shells of gas, still receding 
from the nova, can often be photo- 
graphed many years after the out- 
burst The cause of the outburst of 
a nova is very much of a mystery 
The high lununosity of these stars 
at their maximum brightness proves 
useful m providmg another means 
of estimating the distances of very 
remote systems, because, taken by 
and large, the luminosity of aU 
novs at their maximum seems to 
be approximately the same 

MofcnMoli «f the Sian 
The ancient Greeks called the 
stars fixed stars to distinguish them 
from the wandermg stars or planeu 
Being without any means of making 
measurements of great preoaion, 
they were unable to detect any 
changes m the relative posiuons of 
the stars. In 1718, Halley found 
that the bnght stars Arcturus and 
Sinus had moved southwards smoe 
tta tune of Ptolemy, about the 
middle of the second oeotuiy aj>.. 


by about 1 deg and i deg respec- 
tively Smee Halley's tune, the 
accuiate measuremems of star 
positions have shown that no stars 
can properly be called fixed The 
stars are all m motion and it is only 
because their distances are so great 
that these motions remained so long 
undiscovered 

The motions of a star m qiace 
may be m any direction The 
motion at right angles to the line 
of sight causes an angular change 
in the position of the star, if the 
star's distance is known, this change 
can be converted mto a speed of so 
many miles a second The motion 
m the line of sight can be dmectly 
measured in miles a second, because 
It produces changes in the colour of 
the light emitted by the star The 
stars of small mass move on the 
whole more rapidly than the stars 
of large mass, in this respect the 
stars behave rather like the mole- 
cules in a nuxture of gases, where 
the molecules of the lighter ele- 
ments move faster on the average 
than those of the heavier elements 

The motion of the Sun itself can 
be detected by analysing either the 
angular motions of the stars across 
the line cf sight or the linear 
motions along the hne of sight The 
Sun proves to be movmg, relatively 
to the surrounding stars, with a 
speed of about thirteen miles a 
second towards a point m the 
constellation of Hercules. 

The GaiBctK Systen 

The fint attempt to obtam m- 
formatton about the general struc- 
ture of the stellar or sidereal system 
was made by Sir William Herscliel 
in the latter part of the eiihteenth 
century, using his method of star- 
gmiiging. Henchd took some 700 
regions distnbuted over the sky and 
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with hu telescope counted the 
number of stars visible in cadi 
region He assumed that the depth 
to which the sidereal system extend- 
ed in any direction was propor- 
tional to the number of stars visible 
m that direction Thecondusionhe 
readied was that the system was 
shaped roughly like a gigantic 
grindstone, with a much greater 
extension m all directions in one 
plane than in any other direction 

The Mllkv Way 

The plane m which the greatest 
extension of the system occurs is 
marked by the Milky Way, the 
broad bright belt which stretches 
right round the sky Before Her- 
schel’s time there had been much 
controversy about the nature of the 
Milky Way Herschel's telescope 
of much tetter quality than any 
previously constructed, showed con- 
dusively that the Milky Way 
consists of a vast number of iamt 
and presumably distant stars, in- 
visible separatdy to the naked eye, 
the aggregate brightness of the great 
number of stan is considerable 

With large modem telescopes, 
the Milky Way can be studied in 
great detail It has an uregular 
structure and consists of numerous 
groups of stars, called star<louds 
The bnditest region, contaimng 
the densest collection of stars, is m 
the constellation of Sagittanus, m 
the southern sky For part of its 
extent, the Milky Way (see Plate 111) 
divides mto two branches, separ- 
ated by a region comparatively 
devoid of stars The star-douds are 
all very remote th^ contain many 
pulsatmg stars, which enable then 
distances to be determmed Some 
of them are at distances as great as 
30,000 light-years , other star-douds 
which are hidden from view by 


nearer clouds are presumably still 
more distant 

In many parts of the Milky Way 
we find not only stars but also hazy 
patches of famt greenish light The 
most powerful telescopes fail to 
resolve these patches mto separate 
stars and the analysis of their light 
proves it to be the same as the light 
given out by luminous gas These 
luminous patches, or neouLe (from 
the Latin word for ‘ cloud ) consist 
of gaseous matter of extremely low 
density, not more than one- 
millionth that of the gas left m the 
most perfect vacuum that the 
physicist can produce They shine 
by virtue of stars embedded within 
them, absorbing the light from the 
stars and emitting it again 

In addition to these luminous 
clouds, many dark patches almost 
devoid of stars, are found in the 
Milky Way, Okcurnng often in close 
association with the luminous 
nebuhe These dark patches are 
caused by opaque clouds of fine 
dust which obscure the light from 
the stars lying behmd This fine 
dust IS widely scattered throughout 
the central regions of the Milky 
Way, the division of the Milky 
Way into two branches over part 
of Its length, already referred to, is 
due to the presence of this dust 
The absorbing matter m the Milky 
Way regions is a serious compli- 
cation to the astronomer, because 
even where it does not completely 
black out most distant stars, it dims 
them and complicates the detet^ 
mination of their distances 

How then is it possible to fonn 
any reasonably accurate idea of the 
dimensions of our sidereal univane 
or Galaxy, as it is generally called? 
This IS, fortunately made possible 
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by a group of objects of special 
interest, called globular clusters 
Such a cluster consists of a more or 
less sphencal group of many 
thousands of stars packed more 
and more closely towards the centre 
of the cluster Unhke the discrete 
stars which are strongly concen 
trated towards the plane of the 
Milky Way these clusters have an 
approximately spherical shape so 
that for the most part they are not 
viewed through any great depth of 
absorbing nutter Their distances 
can aU be found because pulsating 
stars are present m them Ihey 


prove to be vary distant systems, 
the nearest of them being approxi 
mately 15,000 hght-years away 

Chancteristfci of Galaxy 
With the mformaUon obtamed 
from the globular clusters, supple- 
mented by other information It has 
been found that the Galaxy is a 
highly flattened system whose 
greatest extent, ui the plane of the 
Milky Way, is about 80 000 light 
years (see Fig 8) (Xv Sun occupies 
a position, about 25 000 hght-years 
from the centre whidi lies in the 
direction of the star-clouds m 
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SCALE OF DISTANCES UNIT 1 000 UGHT YEAltS 
Fig. 8. Schematic model giving the shape and dimensions of the Galaxy 
Iks emsdl dots represent sues ami the larger ones globular star clusters 


X"* the position of the Sun 
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Sogittanus, where the Milky Way 
IS brightest The study of the 
motions of the stars in the direction 
of, and away from,thecentre, shows 
that the Galaxy is slowly rotating 
the tune of one complete rotation 
in the neighbourhood of the Sun 
bemg about 225 million years Yet, 
because of the great dimensions of 
the system, the Sun, in common 
with the stars in its vicinity, has a 
motion through space arising from 
the rotation, of about HO miles a 
second 

The rotation takes place under 
the general gravitational attraction 
of the system as a whole, which 
enables the mass of the system 
to be estimated It proves to be 
about 160,000 million times the 
mass of the Sun This mass in- 
cludes the mass of all the stars 
together with that of all the gaseous 
matter and dust scattered thiough 
the system, the total mass of this 
diffuse matter is approximately 
equal to the total mass of all the 
stars Thus about half the matter 
of the Galaxy has condensed into 
stars which, if all were of mass 
equal to the Sun, would number 
about 80,000 millions, the other 
half has remained uncondensed 

Other Galaxies 

Our Galaxy is merely one of 
many other galaxies or island 
umverses in space Many systems 
arc known which lesemble in all 
their essential features whai we may 
suppose our Galaxy would look 
lilw, if seen edgewise-on from a 
great distance— elongated systems 
with a central condMisation and 
with obscuring matter spread along 
the central plane But what would 
such systems look hke if seen 
broadside-on*’ SyUems can be 
found which are inclmed at all 


angles to the line of sight from 
ed^wise-on to broadside-on When 
seen broadsido'on these galaxies 
show a typical spiral structure, with 
two spiral arms curling outwards 
from the central nucleus (see Plate 
11) For this reason they are 
often tenned spiral nebuls The 
extent to which the matter in the 
arms has condensed into stars 
varies from one galaxy to another, 
but many appear to be in a state 
of aggregation corresponding to our 
Galaxy 

The Great Nebula ui Andromeda, 
which IS visible to the naked eye 
as a faint diffuse patch of light, can 
be studied in considerable detail 
It contains numerous star-clouds, 
bright nebulae, obscuring matter 
and star-clusters, both Cepheid 
variables and novic have been 
detected in it L ike our Galaxy it is 
slowly rotating There is a strong 
general resemblance between the 
structuie of the Andromeda nebula 
and our Galaxy, but before it could 
be concluded that they were similar 
systems the dimensions and distance 
of the Andromeda nebula had to be 
determined 

For many years it remamed un- 
decided whether the spiral nebulae 
were members of our Galaxy or 
were island universes, they were 
found m all parts of the sky except 
in the vicinity of the Milky Way 
This seemed to mdicate a distn- 
bution related to the structure of 
our Galaxy, but we know now that 
it IS the obscuring matter m the 
Milky Way which makes it im- 
possible to see distant systems which 
lie near the plane of the Milky Way. 

The discovery of Cepheid vari- 
ables and of novB in the Andro- 
meda nebula and m several other 
of the apuul nebuhe enabled their 
distances to be found and their 
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dimensions to be assigned The 
distance of the Andromeda nebula 
was found to be 753,000 hght-yean, 
which places it far outside our 
Galaxy, in size it proves to be 
comparable with, though rather 
smaller than our Galaxy The other 
spiral systems m which Cepheid 
variables or novae have been 
detected prove to be of about the 
same size Rough estimates of the 
distances of more remote systems 
could therefore be denved on the 
gcneial assumption that all these 
systems are equal m size 

The Expandliig Univcfse 
When the velocities m the line of 
sight of these other galaxies were 
measured, the unexpected result 
isas found that they are all receding 
or moving away from our Galaxy 
and that their speeds of recession 
are roughly proportional to theu- 
distances By assuming that the 
speeds of recession are stnctly 
proportional to the distances, re- 
vised values of the distances were 
derived The relationship between 
speed of recession and distance 
makes it possible to find the distance 
of any remote galaxy by measunng 
its sp^ of recession 
These stellar universes are to be 
seen m all parts of the sky in great 
numbers, except where they are 
hidden from our sight by the obscur- 
mg clouds m the Milky Way It is 
estimated that m the whole sl^ 
about 75 milhons of these umverses 
could be photographed with the 
largest telescope available— the 100- 
uich telescope of the Mount Wilson 
Observatory Many more will be 
within reach of the great 200-inch 
telescope, now under construction, 
for that a no evidence of any 
thuuung out of these imivenes tt 
the extreme depths of space to 
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which the 100-inch Mount Wilson 
telescope can reach 

Univeraea are known which are 
at a distance of about 500 million 
li^t-years , a umverse at this 
distance has a velocity of recession 
of about 53,000 miles a second-— 
nearly one-third of the velocity of 
light We can realize dimly the 
vastness of space if we remember 
that while the light from such a 
universe has been travellmg towards 
us dinosaurs and flying reptiles 
have appeared on the Earth, and 
with the slow march of time have 
disappeared again Many of our 
mountain ranges have appeared and 
the face of the Earth has undergone 
considerable changes Man did not 
appear on the Earth until the light 
was near the end of its long journey 
— a mere million years or so ago 

If the other umverses are moving 
away from us with speeds which are 
proportional to then distances, this 
seems to imply that the scale of the 
Universe as a whole is progressively 
becoming greater or, in other 
words, that the Universe is expand- 
ing The other galaxies are not 
merely recedmg fiom us, they are 
all reding from one another If 
we could be transferred to another 
galaxy, we should still find that all 
other galaxies were receding from 
us If we think of a number of ink 
dots bemg marked on a rubber 
balloon which u then inflated, it 
will be evident that the distance 
between any two dots becomes 
greater as the balloon mcreases m 
size Whichever dot we choose, all 
the other dots appear to be movmg 
away from it 

The expansion of the Umverse is 
taking place at such a rate that all 
distances are doubled m about 
1,300 milhon yean Hus period is 
kw judged by oidinarv human 
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standards, but from the astrono- 
mical standpoint the expansion 
must be regarded as rapid The age 
of the Earth is sirnie 3.000 or 
4,000 million years so that 
dunng the lifetime of the Earth 
the dimensions of the Universe have 
doubled or trebled 
Astronomers have sought by 
various lines of investigation to 
determine the age of the stars The 
evidence points to the stars not 
being more than about 10,000 
million years old If we go back so 
far m time the Universe was very 
much smaller than it is now it has 
been suggested that originally the 
separate galaxies formed one system 
which at some instant exploded the 
fragments being shot outwards in 
all directions If this happened 
then, at some subsequent time, the 
fastest moving fragments would 
have travelled out to the greatest 
distances the whole system would 
appear to be expanding Wherever 
we might find ourselves m this 
exploded system, every portion 
would appear to be moving away 
from us and we should have no 
means of identifymg where the 
centre of the system was We do 
not know, of course what deter- 
mined the zero hour of the system 
nor why all the fragments should be 
of about the same size 

Coloiiriniaiige Ilicory 
It must be admitted that this is all 
coiuecture There is an alternative 
view possible The measures of the 
speeds with which the galaxies arc 
movmg away are based on the 
colour of the light received from 
them If the colour of the bght 
changes slowly m the course of its 
long journey through space, the 
light received from the most remote 
systems will have undergone the 


greatest change m colour The 
effects would be indistinguishable 
from those produced by an expand- 
ing umverse So it is well to bear 
m mind that the interpretation of 
the observed colours as the effect 
of velocities of recession may not 
be the correct one There are many 
problems in astronomy on which a 
final verdict cannot yet be given, 
m course of time no doubt new 
light will be thrown on many of 
these and much that is now obKure 
will eventually become clear 

The Unflnished Picture 
The first star distance was not 
measured unul 1838, and progreas 
in the knowledge of stellar distances 
was slow until the application of 
photography in the early years of 
the present century The use of the 
pulsating stars as standard candles 
made it possible for the real 
dimensions of our Galaxy to be 
estimated These dimensions were 
at fiiat over-estimated because the 
unpoitant part played by the 
obscuring matter in dimming the 
light from distant objects was not 
realized until later 
The question whether our Galaxy 
was the whole Universe or whether 
the spiral nebula were distant 
island universes in space was solved 
by the great 100-inch telescope at 
Mount Wilson, which was com- 
pleted m the First World War 
We now know that our Galaxy is 
merely one amongst many millions 
of other galaxies There is httle 
evidence of any thuuung out of 
these galaxies at distances of the 
order of SOO inilhon light-years We 
have reached the lunits of our 
present canvas and the picture 
remains unfinished , to pamt m the 
more distant scene is one of tibe 
mam tasks that he ahead 
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Piotoplasm Structure and properties of cells Nerve nets Cedenterates 
Segmented animals Evolutionary characterisiics of onimaL RecapituUuion 
theory Fertilization of the ovum Childbirth The skeleton Muscle ami 
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respiratory, unnarv, digestive, and nervous systems Sensory apparatus 
Species and varieties Evolution Mans vestigial charactistics of m- 
heritancc Origin of species Mendel's theory Relation of biology to 
society Practical aspects of biologv Theoretical aspects of biology 


T he scientific study of life i& 
called biology, and it should, 
strictly speaking, include in 
Its purview the consideration of 
every living organism, from the 
simplest to the most complex It 
should deal adequately with their 
origins and powers of growth and 
reproduction, the chemical changes 
iiduch go on within them, how and 
where they obtam their food, what 
they do with this food, how they 
live m association with other hving 
organisms, and the functions of the 
different parts of their bodies— in 
fact, their life as a totahty More- 
over, Man hunself is a living 
'organism, and so is an object of 
study by the biologist m all his 
reactions to the world outside, and 
also inside, himself 
If we Udee a comprehensive view, 
Man's evolution, prehistory, hist- 
ory, sociology, psychology, r^gious 
beliefs and so on are all really a 
part of biology This would make 
biology such a vast subject that it 
could not possibly be grasped by 
any one understanding Con- 


sequently, the term biology has 
come to be restricted to the study 
of plants and animals, leaving very 
much on one side for the study of 
specialists one of the most com- 
plicated of living organisms — Man 
In its generally accepted sphere 
biology follows three main lines of 
attack — 

(1) Natural history, OT the obatrvn- 
tion of the different species of 
life in their natural surround- 
ings 

Morphology, or the description 
and classification of the different 
forms of life, and of the organs 
of all livmg things (This work 
is often earned out on dead 
organisms, using dissection, 
microscopic technique and the 
like ) 

(3) Physiology, or the description 
and explanation of the duties 
performed by the vanous parts 
of the orgamsm studied, and 
of the organism as a whole 
The three modes of attack may 
be summed up roughly as (l)How 
the orgamsm behaves m natural 
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Fig. 1. CUamydomoiiaSt a minute 
organism Mhtch swims about in fresh 
water during the summer 


surroundings, (2) what it looks like 
and (3) what it actually does 
Each of these lines is essential 
to d proper study of Itfe The 
morphologist in his laboratory, for 
example, may evolve a theory about 



Fig. 2. Eugiena, a minute fhsh- 
water organism wheh can either live 
like a plant by building igi protein 
from mbstanegs m water or like an 
animal when it usesprotem for food 


the function of on organ which 
would be proved or disproved by a 
little natural history Again, shape 
may, or may not, give a clue to 
function Thus, a mass of regularly 
woven straw, with an mdcntaticHi 
m it, might be guessed to be a bird’s 
nest, but if wc saw a woman wear- 
mg It on her head, the diagnosis 
would be ’‘a hat *' Generally 
speaking botanists have used all 



Fig 3. PandonnOf a colony of celts 
enclosed in a common membrane 
Each cell has rwo flagella which 
propel the organism in fresh water 

three methods in studying plants, 
but zoologists have tended to look 
askance at experimental work, 
except in the realms of genetics 

The first big division of hvmg 
orgamsms is into plants and 
animals The former are studied by 
botanists, the latter by zoologists 
Most people have a fairly clear 
idea of what they mean by a plant 
It usually stands erect and is 
branched It has green leaves, a 
root and stem, and it stays put — 
It has no power of locomotion 
On the other hand, an animal is 
compact, may have any colour, and 
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Fig. 4. Volvoxt another minute fresh^water 
colony of unicellular organisms enclosed in a 
common membrwie. It employs the same 
means of locomotion as Pandorina. 


can walk about. Thiau 
a good enough rough 
achenne for the average 
person. But thra mush- 
rooms and the bird's- 
neat orchid are plants 
which are not green, 
and there are animals 
which remain rooted to 
the ground, like the bar- 
nacle in its grown-up 
stage. Moreover, there 
are green organisms 
which have marked 
powers of locomotion, 
such as Chlamydomonas 
(see Fig. 1), Euglena (see 
Fig. 2), Pandorina (see 
Fig. 3) and Volvox (see 
Fig. 4) — all plants 
studied by botanists. 

The most fundamen- 
tal difference between 
plants and animals is 
really in their modes of 
nutrition. Plants take the mineral 
elements in simple inorgamc form 
(nitrates, carbonates, and sulphates 
of lime, magnesium, sodium and 
potassium) direct from soil or 
water, and their oxygen and carbon 
dioxide from the air, and build up 



from these such complex organic 
matter as sugars, starches, cellu- 
lose, fats, proteins, and vitamins, 
whereas animals are obliged to get 
all these essential substances manu- 
factured for them. No animal can 
manufacture sugar from carbon 
dioxide and water, nor can it manu- 
facture all the vitamins. Animals 
rely on having all these things 
ready made for them by planu. 
But even this physiological differ- 
ence between plants and animals 
breaks down as a means of classi- 
fication in certain border-line cases. 
One yeast can be satisfisctorily 
grown on a solution of simple 
mineral salts, with ammonium tar- 
trate as the only organic substance 
present, while some near relatives 
(brewer*s yeast, for example, see 
Fig. S) need several complex vita- 
mins for life and growth. 

Can some yeasts be plants, then. 
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Rg* Highly sdumatized drawing %hcmnt, 
the essential characteristics and functions of 
plant Ife and growth (see text) 


used oompktely to dis- 
tmguuh plants from 
animals We mu«t take 
all three factors mto 
consideration and even 
then there will be found 
to be borderline cases 
Are yeast and bacteria 
plants or animals*^ It 
does not really matter 
much 

What IS clear from the 
discussion above is that 
characteristic plant life 
IS essential to animal life, 
and (if we accept the 
story of evolution) must 
have appeared on this 
earth before animal hfe 
was possible Plants can 
take simple inorganic 
substances and build 
them up into the com- 
plex organic materials 
essential for the life, 
growth and reproduc- 
tion of animals How 
do they doit‘s 

To make complex 
substances like starch 
from carbon dioxide and 


and their cousins animals? There 
are also plants (like the mushrooms, 
and the coral root orchid) which 
grow only on decayed complex 
plant material Others (such as the 
mistletoe and dodders) draw part 
or all of then complex food from a 
host plant on which they are 
parasites, and still more, such 
as the sundew and the butterwort 
— quite obviously plants to the lay 
eye— a^ch actually catch animals 
(see Fig 14) and eat them for their 
protem! 

We thus see that what an 
Mganism looks like, whether it 
moves or not, or tlm manner m 
which it gets Its food, cannot be 


water needs energy The same is 
true of the manufacture of proteins, 
which most plants make from 
nitrates, carbon dioxide and water 
Members of the bean and pea family 
utilize the nitrogen in the air, with 
the hdp of imerobes inhabitmg 
nodules on theu* roots, and thus 
make their own mtrogen fertilizer 
first For such changes the plant 
needs energy from without, and it 
gets this energy from the sunlight 

FlaBtCliMMiy 

Let us look at any ordinary {dant. 
Fig 6 shows a highly sim^ified 
diagram of a plant It consists of 
stem, root and leaves, with (m this 
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lostauoe) a mamve storage depot 
for the things it makes It spreads 
out Its leaves to catch the sunlight, 
absorbs the mineral substances and 
water that it wants by its roots, and 
is provided with a system of tubes 
and pipes to carry the sugars and 
amino aads it makes from place to 
place within itself 
That the leaves manufacture 
starch by the action of sunlight (or, 
of course, daylight) can easily be 
proved Traces ofstarch are readily 
detected, for it forms a blue-black 
compound with iodine All that 
needs to be done is to cover a leaf 
with tin-foil, or other light-proof 
substance, pierced with some recog- 
nizable design, and to put the plant 
in the sunlight Towards the end of 
the day, the green colouring matter 
m the leaf is washed out with 



Fig. 7. Starch formation m a leqf 
The teqf hsa been covered with a 
stencil in tirtfoUfrom which the word 
STARCH has been cut out It has 
been exposed to sunlight for several 
hours^ gathensdt bleached and im- 
mersed in an todine solution R^iere 
the /fgiAf Im got at the stardi 
has been forme d the letters blue- 
blade on a whitish background 



Fig. 8 . Carbon dioxide utilization 
Part of the kttf has been snwared 
with fatt the whole exposed to sun- 
light and then stained with iodine 
Where the fat prevented access cf 
COt no starch has formed 

alcohol, and the leaf is immersed in 
a solution of iodine It is then 
observed that where the sunlight 
got through to the leaf there is a 
deep blue-black colouration, prov- 
ing the presence of starch, but 
where the leaf was protected from 
the light there is no starch (see Fig 
7) 

That carbon dioxide has been 
utilized can be shown by preventmg 
that gas from reaching a part of a 
leaf and then Ikreating it. after 
exposure to sunhght, with iodine 
A simple way of preventing the gas 
getung at a part of the leaf is to 
smear the leaf with some fat Where 
the fot has excluded carbon dioxide 
there is no starch (see Fig 8) 

Fknalty, it can be shown that the 
veins of the leaf are used to carry 
the starch away, after it has been 
manufactured, by cutting one of the 
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veins and stonng the plant in the 
dark for a few hours There is now 
no starch in the areas served by 
intact veins, but where the vein has 
been cut (and transport interrupted) 
there is still found to be an abun- 
dance of starch (see Fig 9) 


Sugar Formation 

Starch is insoluble in water and 
it IS almost certainly changed into 
sugar when transportation has to 
take place By day starch is made 
in the leaves by ni^ht it is carried 
away to a storage place such as 
roots or stems, or modified loots 
(like carrots) or modified stems 
(like potato tubers) It can then be 
sent at any tune to where it is 
wanted, say, for the manufacture of 
new cell walls or as fuel for the 
production of warmth — for plants 
are warmer than their surroundings 

The flow down the stems durmg 
the night towards the roots, and 
upwaids again during the day, in 



Fig. 9 Starch iransportatmn The 
central vein of thu W hos been au 
The next morning it u seen that all 
the starch has been drained away 
from the leaf except vdiere the 
cut van has made that impossible 



CUnCLE EPIDEimiS 


PAUSADE TISSUE 
CELLS WITH MANY 
CHLOROPLASTS 


SPONGY MESOPHYLL 
CELLS WITH SOME 
CHLOROPLAjTS 


EPIDERMIS 


Fig 10. Section of a leaf as seen 
though a hif,h powered microscope, 
to show th green bodies in the 
cells called chloropicsts 


the sap of the plant, is made use of 
by man m making maple sugai A 
hole IS bored in the trunk of the 
sugar maple and the sap flows out 
mto a tin affixed to the trunk In 
Canada the best yield is in the 
spring months when the air is frosty 
at mghts and the transport of 
matenal manufactured by is at 
Its greatest Hus shows that starch 
IS transported as cane sugar, a very 
soluble substance A potato which 
has sprouted has a sweet taste due 
to the formation of sugar from the 
starch stored in the potato 

Seeking the Sunlight 
The mechanism for trapping the 
rays of the sun is the green pigment, 
called chlorophyll, which gives the 
leaf and stem of a plant its charac- 
imistic colour If we look at a cross 
section of a leaf through a micro- 
scope, we see m the cells (see Fig 
10) green bodies called chloroplasts. 
These contain the complex green 
pigment, which is chemically simi- 
lar m maqy respects to the red 


CATCHING THE SUNUOHT 


pigment of animal blood, but it has 
magnesium in its structure instead 
of ircm. Iron must, however, be 
about for the plant to manufacture 
chlorophyll, and if there is not 
enough iron in the soil the plant 
suffers from a sort of anaemia, just 
as man suffers from anaemia if he 
does not get enough iron in his food. 
Chlorophyll is manufactured only 
in the presence of light. Under- 
ground stems are blanched, and 
when the gardener wants to blanch 
endive, celery or chicory, he excludes 
the light by heaping earth round 
the stems. 

Plants deliberately seek light in 
order to manufacture chloropl^ll 
and starch. Plants grown in the 
dark reach out long stems in search 
of light, and will turn towards the 
light even if it be very dim. A plant 
grown in a cellar may be found to 
have turned towards the light even 
of a candle. A plant grown m the 
dark weighs, when dried, no more 
than the seed from which it has 



Fig. 11. Duekwtml. Diagramskaw- 
tng atx pkmts tmtural nzfi com- 
pared wUh a absence. This Is one 
of tlu snuMer **nakod epe” pkna. 


grown, but one grown in daylight 
weighs double or more a short time 
after its first green leaves are formed. 

This stretching out of plants 
exduded from strong light is used 
by the market gardener to produce 
long stems in forced rhubarb. 
Rhubarb which has thus been 
forced can be detected also by the 
colour of the leaves, which are 
yellowish instead of green. Plants 
from which light has been excluded 
become feeble from lack of chloro- 
phyll and the market gardener is 
therefore careful not to force his 
rhubarb two years in succession. 

One of the main characteristics of 
plant life, then, is the possession of 
chlorophyll, and that is why 
ChlamydomonaSf Euglena^ Par^o- 
rimt and Ko/vox, oiganisms which 
freely swim about in water, are 
clas^ as plants rather than 
animals by the biologist. 

GfteUw the SMUtt 

The chid* task of a plant is to get 
to, and spread out its leaves to 
catch, the rays of sunlight, and 
myn^ are the ways in which 
different plants solve this problem. 
Duckweed (see Fig. 11) solves it in 
one way, and gigantic trees sudi as 
the giant redwood tree of California 
(Sequoia gigantea) solve it in quite 
another way. Within this enormous 
range in size we Sad innumerable 
other solutioitajOf the problem. 
Shapes, sizes anWspositions of the 
leaf on the plant all vary. Eveiy 
conceivable form and pattern of 
Imf has been exploited, and each 
must have some advantage for the 
plants to have survived till today 
throudi countless yeaiiL Andevefy 
mode of getting to the light has also 
been utilized. Some plants huikl 
themseKes intenal girdars of a 
woody nature which bold them 
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Fig. 12. Two growths which do not 
form cUorophyll a — PemciUtum^ 
from one type of which pemeiUin is 
extracted b — Phytophthora ufes- 
tans, a fungus disease oj potatoes 


sturdily upnght into the air (herb- 
aceous plants, bushes and trees), 
others float their leaves on the 
surface of the water (water lilies, 
duckweed), others again use the 
sturdy support of other plants and 
dutch them by means of small 
roots (ivy), tendnls (peas, white 
bryony, vu-gmui creeper, vines), 
hooks (brambles, goose grass), 
suckers {Ampelopsis Veitchii), or 
by twisting round them (bmdweed, 
runner beans, hops and banes of 
tropical jungles) 

It will be remembered that there 
are plants which form no chloro- 


phyll. planu which can grow m the 
dark, like mushrooms They make 
cellulose, yet get no energy from 
the sun directly These plants use 
the dead and decayed matter of 
other plants They have to wait on 
the growth, death and decomposi- 
tion of chlorophyll-containing 
plants Such are the jackals of the 
plant world They have to rely on 
other plants to catch the energy 
from the sun by which ultimately 
all plants and all animals as we 
know them exist These plants, 
however, have their purpose in 
nature as may be seen in any rotting 
heap of straw or leaf mould 
Throughout the heap there may be 
found white hlaments which some 
day may come together and form 
the structures we know as mush- 
rooms, toadstools, truffles, pemul- 
lium (see Fig 12a) and the like. 


PuasitK PtaBls 

Some plants have become para- 
sitic, at^ upon other plants or 
even upon anunals The dodder, 
for exanq>le, parasitizes heathers 
and brooms, while mistletoe para- 
sitizes the oak, the apple and the 
poplar Some fungi parasitize trees, 
such as the “poor man's beef steak" 
which grows on the elm, and the 
silver-leaf fungus which grows on 
the Victoria plum Other fungi 
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Fig. 13. Some intarating species of bacteria. A—staphyhcoccus aureus (one 
of several types /band m suppuratory wounds)^ B—streptococcus (one of 
seweral types which causes tofiammation), c— pneumococcus (lobar pneu- 
monia), D—anthneb (anthrax), Sr-ebertheUa typhi (typhoU fever), F- 
asptobaeter (bacterium whiehfixuHUrogen),ando—spiroehaeta (syphilis). 
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parasitize the dun of man and 
animals (nnsworm—^hich 18 *fairy 
rings*' of fungus on the skm — 
athlete's foot, and, a most 
dangerous disease, namely, actmo- 
mycosis) Agam we meet iimumer- 
able ways of solving the problem of 
continuance of existence among 
plants by parasitism Nor must we 
omit to mention the bacteria which 
can, and do, parasitize plants and 
ammals We think of tacteria as 
the cause mamly of disease m man 
and animals Fig 13 bemg taken 
from that group But bacteru have 
their uses the weed heap would 
never rot to humus were it not for 
them Some bacteria live on sugar 
and make the aad beers (Weissbier) 
of Germany, or on the sugar of 
milk and are important in butter, 
cheese and margarine manufacture 
Bacteriology m the service of man, 
though m Its infancy, has already 
many weighty volumes applied to 
Its discussion 

Fmally, we must not forget that 
some quite highly organized plants, 
though endowed with chlorophyll 
to catch the sun’s radiant energy, 
prey upon animal bfe for their 
mtrogen (their protein), thus revers- 
ing Ae usual mode of anunals prey- 
ing upon plants These plants trap 
and digest msects and among them 
may be mentioned two which grow 
m the boggy moors of Great 
Bntam, the sundew (Fig 14) and 
the butterwort Warmer climates 

Sluts and others But this is rather 
a byway in the plut world 

NUaa of ProlBlB 

Protein IS the basis of the struc- 
ture of all plants and animals It is 
a highly oomidex substance built 



14. Sundew, which catches 
and eats insects to get protein 


takes mtrates from the soil, carbon 
dioxide from the air ud with water 
muufactures first some twenty or 
more different ammo acids It then 
strings these together, somewhat as 
a necklace of beads are strung 
together, only the strmg is not 
somethmg apart from the beads, 
but u mt^nd portion of the beads 
(a daisy cham would give a better 
idea) Whm some fifty to two 
hundred ammo aads are jomed 
together we have a protem 
No hvmg thu^ is known vAuxh 
does not use protem as the basis of 
Its shape ud form and structure 
and as a means of canymg out 
functions necessary to life Meat 
(muscle fibres) consists largely of 
protem, beans have 2S per cent 
protem m them Fermenta, such as 
the enzymes of yeast which cu 



112 


THE SaENCE OF UFB 


in nature (vinues are the 
gap between dead and 
bving matter, they are 
also the cause of some 
diseases m plants and 
animals, such as tobacco, 
potato, see Fig 12 b, and 
raspberry mosaic dis- 
ease, and mfantile par- 
alysis m man) So the 
manufacture and uses of 
protem belong to the 
science of life 
Agam the study of 
this branch of biology 
has proved vast and 
voluminous, and the 
mterested reader is refer- 
red to works such as 
Jordan Lloyd’s The 
Chemstry of Sterns 
There are millions of 
proteins and every living 
organism contains pro- 
teins of a definite chemi- 
cal stamp Wheat iwo- 
tems differ from animal 
proteins, the proteins of 
barley are different from 
those of wheat But 
they are all alike m bemg 
built from ammo acids 
and their differences are 
dependent upon the 
nature, the number and 
the arrangement of the 
different ammo acids 
Plants can manufacture 


BY MICKOBES 
OF HOOT NODULES 
OF LEGUMINOUS^ 
PLANTS* 


FlC. 15. Schematic diagram of the mtrogm 
Ife-cycle showing the interdependence of plants 
and animals for protem One type of microbe 
m the soil and another u the root nodules of 
leguminous plants convert the mtrogen in the 
soil into ammonia This ammonia is eventually 
converted into *utrateSf nitraes^ etc , which are 
an essential food of green plant Irfe From 
nitrates tmd carbon dioxide these plaids manu- 
facture protein— an essential to animal Itfe 
Anumds digest protem^ and^ subsequently, the 
amintHKids of protem are converted by the 
liver into ammonia and then into urea djroa 


IS normally returned to the earth, as is the 
decaying leqf matter of plants The urea ts 
converted by microbes into anvnonu and, 
subsequently, oxidizing microbes convert this 
ammoma into nitrates and nitriles, and so on. 
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the necessary amino acids from 
carbon dioxide, mtrates and water. 
Animals cannot. So plant life is 
essential to animal life. Animals 
must prey upon plants to con- 
tinue their existence. 

The interdependence of plants 
and animals for protein is indicated 
in Fig. IS which shows what has 
been called tho nitrogen cycle. The 
diagram is wocthy of dose study by 
anyone interested in the sdeoce of 
life. The main difference between 


keep It out of contact with sources 
of life, it remains for ever dead. 
But leave it ui the open air and light 
and it is soon a happy hunting 
ground of all sorts of plant and 
animal hfe, as the garde^ knows 
to his cost. The debris of the 
bombed areas nourished willow 
herb, sow thistle and a host of other 
plants, which have succeeded in 
capturing the sites by paratroops. 

V«etBthfe Reprededta 


living and dead matter is that living Pbuits reproduce themsdves in 

matter can grow, propagate and two ways: vegetative and sskuiI. 
leprodiioe Us^ Dead matter can- The vegdative way is by means of 
not Thisisacnnmonplace. If you setting aside parts of themselvss 
take some soil and sterilim it and whieh, becoming de t ac h ed from the 
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parent idont, carry on a separate 
existence CMamydomonasiststFig 
1) simply divides mto two Where 
there was one CMiomydbrnomu there 
are now two, and so on od ttiftmtum 
In ordinary husbandry we see 
something similar m the strawberry 
plant This sends out runners (see 
Fig 16) Hie httle plant at the end 
of the runner makes roots, attaches 
Itself to the soil, and ultimately 
becomes a self-supportmg new plant 
(the Royal Sovereign strawb^ies 



today are survivors of the offtets of 
a idant originally produced m 
Qu^ Victoria's reign) In the 
lifetime of the water the wild 
strawberries of his schooldays have 
mvaded a neighbourhood a mile or 
more distant from their point of 
origin and climbed some hundred 
or more feet up a hillside The 
bramble has a sirmlar mode of 
vegetative reproduction (see Fig 
17) Left to Itself it will invade 
whole agricultural areas and render 
them useless for husbandry 

Sometimes plants reproduce 
themselves by underground steins 
(such as the ms, twitch grass, thistle) 
by forming mo^fied stems and buds 
which get detached from the parent 
and start a new plant (rotato, see 
Fig 18, crocus, tulipt, or modi- 
fied leaves (onion, hly) Some have 
learnt to form new plants from 
roots (dm, bmdweed) This lattei 
dastardl} little plant can grow a new 
plant from less than an inch of root 
(see Fig 19) and this makes it 
particularly obnoxious m a garden 
The power of plants to reproduce 
ttonsdves vegetatively is utilized 
by gardeners through cutungs and 
layers, m growing potatoes, shal- 
lots, garlic, tuhps, hyacmths, inses, 
crocuses and othw bulbous plants 

Althoudt some plants, such as 
the banana of cuhivation, rdy en- 
tirely upon such asexual methods 
of propagation, moat plants have 
also a sexual mode of reproduction 
In sexual reproduction a tiny unit 
portion of an oiguuam called a cell 
» freed to umte with a sunilar cell 
ctf another part of the organism or 
from another organiam of the same 
type The two cells fpae, often pass 
into a resting stage, and filially 
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organism. The origiiial has repro- 
duced itself. Sometimes one of the 
cells is motile and is called the 
sperm and the other is sessile, and 
is called the ovum, or egg cell ; but 
in lowly plants such as Chlamy- 
domonas the two cells aie indistin- 
guishable. That flowering plants 
have sexual modes of reproduction 
was obvious even in the earliest days 
of science. Gardeners today are 
aware that if they have no male 
Skimmias to fertilize the female 
Skinmtias there will be no autumn 
harvest of red berries which are the 
chief reason for cultivating the 
plant. Flowers are the sexual 
organs of plants, and usually 
both male and female organs are 
found on the same plant — ^the 
stamens (male) and the stigma, 
style and ovary (female) (see Fig. 
20). The stamens produce pollen, 
which is carried by wmd or insects 
to the stigma; on the stigma, the 
pollen grain grows a long tube 
down the inside of the style, and a 
cell (non motile, but nevertheless a 
male cell) at the end of this tube 
passes into the ovary and there 
unites with an ovum or egg cell in 
that ovary (see Fig. 21). 

The union proceeds to develop a 
seed. This s^ is a tiny embryonic 



owrf othtr pvtSm 



a flowering plant like a lily (hngi- 
tudinal-section) to show poUen tubes 
growing down Jrom the pollen grains 
on the stigma towards the egg ceil 
situated in the embryo sac. 

plant with root, stem and leaves 
already sketched out, covered in a 
semi-waterproof coat, almost dry, 
and ready to withstand the cold of 
winter or the drought of summer, 
and ever ready to germinate should 
It find conditions of moisture and 
temperature suitable (see Figs. 22 
and 23). 

For the extremely ingenious ways 
in which plants ensure the transport 
of the pollen to the stigma or to 
get the advantage of cross fertiliza- 
tion from the stamen of one flower 
to the stigma of a distant plant the 
reader muet be referred to botanical 
textbooks. Hie devareit modes 
have been invenied by the orchids, 
and the most effiMtive by the daisy 
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Fig. 24. Daisy Jamilv tvpe oj ^“flower^' which is really a collection of 
flowers. The ray florets usuallv hear female organs only^ the disc florets have 
bothn hut the male parts ripen bejore the female. One insect tramping round 
can transfer pollen from all the ripe stamens to ail the ripe stigmas. 

sexual generation and those other aside for reproduction foi example, 
queer little cap-like bodies the as in Volvox. 
asexual generation. Further development along these 

It is impossible to escape a belief lines can be illustrated by the sea- 
that all plants of today had a com- weeds, where one part of the plant is 
mon ancestor some SOO million detail^ for anchorage, another for 
years ago. it was simple and lived catching light and a third for r^ro- 
in water like Chlamydomonas. Each duction. Cblls are set aside, too, for 
organism lived for itself alone and transport within the plant, from 
did everything such as assimilation point to point, 
of water, carbon dioxide, mineral Then came the invasion of the 
salts, built up cellulose and protein land surfaces of the earth via the 
and reproduced. Later, it may be swamps. Before land could be 
imagined that a colony of indivi- colonized by animals it had to be 
duals such as in Fandonna and colonized by plants, and for this the 
Volvox had its advantages and plants had to grow roots to get 
species of this type gradually de> material from the soil and leaves to 
veloped. This involved a division catch the sunlight. They had to 
of labour--some cells being set produce a better internal transport 
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syitem between roots, stem and 
iMves. Farther, they had to protect 
themselves against diying up, and 
manufacture cuticle, cork and bark. 
Then they had to stiffen thonselves 
to fi^t vtfind and gravity and to do 
this they produced wood. Finally, 
for the^ o^pring, to tide over 
seasonal changes in weather con- 
ditions, they had to invent seeds. 
This they had managed already 
before the carboniferous age— the 
coal age— but by the advent of that 
time they had reached a luxuriant 
development of giant club mosses, 
giant horsetails (from which the 
humbler dub mosses, and the horse- 
tails of today, are descendants), 
ferns and se^-fems (now extinct 
and found in fossil form only). 

Conifers (pines, firs, larches, etc.) 
had not been developed, and fiower- 
ing plants — ^the mainstay of today’s 
agriculture and horticulture— bad 
to wait for their development till 
the chalk age, say SO million years 
ago. Taking the evidence of geo- 
logy, together with the embryology 
and comparative anatomy of plants, 
we can best sum up what we learn 



Fig. 26, Amaba. On the right, it 
is shown resting; on the left, it has 
ttoown out false legs (puudopods ) — 
one of these pseudopods Is used for 
emchorage to some that comes 
witUn Its read! (see text). 


by assuming that there has been an 
orderly evolution of plants from 
simple forms like the water-inhabit- 
ing Chlamydonwnas up to land- 
inhabiting flowering plants. How 
this came about, and whether we 
believe it is absolute truth and not 
merely a convenient hypothesis, is 
a question to be dedded by 
philosophers and theologians. 

AidiiMl Life 

It has been assumed above that 
all plant life has evolved from a 
simple primordial speck of living 
matter swimming or floating in sea 
water, by formation of colonies, 
division of labour between their 
members, development of special- 
ized organs for individual purposes, 
etc., till there arose the whole range 
of plants from minute algs to giant 
trees and flowering plants. The 
same assumption we shall make 
about the evolution of animals. 
They arose by incredibly slow stages 
from simple acellular organisms 
something like the amoeba and by 
similar steps arose the multitudi- 
nous forms of animal life including 
Man. This theory is the simplest we 
can make; it accords with the 
evidence of geology, though there 
are gaps in the record; it is con- 
firmed by biochemistry; it clarifies 
the embryology — the development 
of the animal from fertilization till 
birth— of animals, both in whole 
and in part; it explains so much 
which otherwise would seem pur- 
poseless and obscure; it enables the 
biologist and others to think rapidly 
and clearly and to relate all the 
phenomena they study to one com- 
prehensive plan. This is not, of 
course, to say that it is true, and if 
the thMlogians prefer to believe in 
myriads of acts of creation carried 
out so as to simulate evolution, that 
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Fig. 27. Sun ammalculet a mimite 
organism with motile hairs projecting 
radmUy from its surface these are 
employed for catching its prey 

IS their lookout It is a much more 
complicated theory and is therefore 
more unmanageable 

Hw Badi of Lice 

First, we must tiy to imagine 
how the basis of life arose It 
probably was a small blob of trans- 
parent fluid rather like jelly or glue 
We see It in the simplest plants and 
animals (as well as m the complex) 
and call it protoplasm— **that which 
was moulded flrst*’ This proto- 
plasm is already complex It con- 
tains much water (60 or 70 per 
cent or more) and m this water are 
complex colloid substances called 
proteuis 

The proteins, as recounted above, 
consist of aggregates of twenty-two 
difierent ammo aads, and there is 
the possibihty of there being mil- 
hons of proteins, for there are 10*' 
(10 biUion, biUion, biUion, bilhon) 
different ways of putting a very 
sunple protein togetto from twenty 
ammo aods 

More ccmqiliGated proteins are 
found m the nucleus (see Fig 26), 
vdileh is a body, usually, but not 
■hvays, pwiifint m an organism, and 


which acts as director of the hving 
processes Also the ferments m 
organisms which hurry up gtwwni«ii 
reactions (change of starch into 
sugar, and sugar mto alcohol, for 
example) are protems Funda- 
mental then to the formation of 
protoplasm is the construction of 
protein-like substances, which must 
have arisen from ammo acids pro 
duced by the combination of mtro- 
gen, hydrogen, carbon and oxygen 
There elements are present m 
nature, so that it is conceivable that 
an amino acid should arise from 
them, though it is difficult to be- 
lieve that the amino acid trypto- 
phane would be formed at all 
easily, and frequently, by chance 
collision of carbon, hydrogen, mtro* 
gen and oxygen atoms 

It IS still more difikult to believe 
that just the correct proteins to 
form the basis of the protoplasm of 
even the simplest sp^ of animal 
hfe came together fortuitously , just 
as difficult to believe as that, if you 
take pnnter’s type and shake it 
together a large number of tunes, 
once in your experiments you will 
get the text of Hamlet exactly as 
Shakespeare wrote it We must 
leave the discussion to the material- 
ists and the theologians It is very 
difficult for the average man to 
believe either the one or the other 

We must start with our living 
speck of protoplasm At its smallest 
It takes one of many forms There 
IS the amceba, whi^ word means 
that It “changes its shape “ So it 
does Resting it may appear as m 
Fig 26, but if It “wanu” to move. 
It throws out a false leg, anchors 
Itself by that and drags the rest of 
the amesba to the new positun, 
the false legorpseudopodb^ now 
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Fig. 28. Bell ani- 
malcule, another 
minute organism 


withdrawn 
into and 
merged with 
the central 
core There 
are plenty of 
other simple 
organisms 
made of a 
speck of liv- 
ing matter 
more highly 
differentiat- 
ed from each 
other by their 
shape They 
may be 
sphencal with 


the edge of whose stiff rods of 
bell IS covered wiBi protoplasm 
projecting hairs projecting 
whidi drag food radially from 
mto us **mouth” their surface 
to catch 
pipy like the sun animalcule (see 
Fig 27), floating freely m the sea 
Ahematively, they may attach 
themselves by one end to some 
fixed obgect, weed or otherwise, and 
have a bell-shaped enlargement of 


the other end Imed with motile haus 
which vdiip the water towards the 
mnde of the bell— the bell aiumal- 
cule or vorticella (see Fig 28) 
Agam, they may mvade the tissues 
or gut of a **higiter” animal, such as 
Man— the malaria parasite, the 
sleepmg sickness parasite (see Fig 
29) A whole book has been 
written by Qifford Dobell, on the 
amcebae hving m man 


tkmed under plants, are examples, 
too, of elementary organisms So 
many and varied are these simple 
animals that a whole subject, known 
as ProtistoloBT, has grown up 
around then* study Tbty have 
solved the problem of hvmg m 


various ways and must be con- 
sidered to have evolved from some 
less complex “pnmorduil proto- 
plasmic globule** as Pooh-Bah put 
It 

As we see them there is often a 
marked differentiation m their parts 
There is the fundamental basal 
protoplasm, called the cytoplasm 
Withinthat there is often a rounded 
mass called the nucleus, consisting 
of a different type of protoplasm, 
the karyoplasm, with another type 
of protein m it, nucleoprotem 

This nucleus manages the affairs 
of the whole, as a managing director 
manages the affairs of a factory If 
you cut It away from the rest of the 
organism, the rest degenerates 
Sometimes the orgamsm has two 
nuclei, one for vegetative functions 
and one for reproduction The 
bacteria have dispensed with nuclei 
though thry seem to have material 
of nuclear nature dispersed through- 
out their cytoplasm 

Some organisms have developed 
swaymg ham or alia, which waft 
than through the water, or create 
currents in the water which drag in 
food Otheis have an undulating 
membrane by which th^ swim 
And then within the organism are 
often vacuoles (mmute cavities) 
which seem to be used for the 
excretion of wata Around each 
vacuole is a senupermeable mem- 
brane which will la m some things 
(such as wata and salts) and kea> 
others out (see Fig 30) Also m the 
cytoplasm are storage materials, 
which vary with the nature of the 
animal Finally, organisms may 
make delicate skelaons of calcnim 
carbonate or of sUica 

One word we have avoided m the 
above, and that is the word cell, 
though It appears in its Greek form 
m cytoplasm. If we look at the 
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tissues of a complex plant or animal 
under a microscope, we see tliat it 
is divided up into tiny portions, 
and these, on account of a likeness 
to honeycomb in the organism first 
investigated, were called cells. 

It is tempting to call the simple 
animals we have discussed so far 
“unicellular," meaning that they 
consist of one cell — and that is the 
common usage. But it has been 
pointed out that a bell animalcule 
is as much an individual as a man 
or an elephant, and that to classify 
vorticella as unicellular, and Man 
as multicellular is like comparing a 
bee with a swarm of bees. Dobell 
prefers to call the organisms he 
studies acellular. But it will be 
found easier in the long run, if not 
logical, to think of these protista as 
unicellular. 

Again, we have spoken of higher 
animals. Somehow or other Man 
does consider himself higher than 
an amoeba. But the logical peiwn 
will maintain that an amoeba is as 



Fig. 29. Trypanosome^ the dreaded 
parasite which is the cause of 
steeping sickness in Man. 


much the product of evolution as 
Man. It is as advanced in solving 
the problem of living as Man. 
Inde^ it is immortal and Man is 
not. The amoeba seen today under 
the microscope had an ancestor 
veiy like itself hundreds of millions 
of years ago whereas Man had not. 
The amoeba when it reproduces 
divides into two amoebae, each of 
which looks just like the parrat cell, 
so each amoeba is potentially 
immortal. All parts except a few 
tinycellsofMandie. Inthatreqwct 
the amoeba has beaten Man. But 



1%. 30. Highly magnified section 
of a yeast cell to show its nudn 
characteristics. 


when we look at their powers in 
controlling environment Man has 
beaten the amaba, and when the 
term “higher animal" is used we 
mean that the animal has acquired 
a greater power of controlling the 
environment in which it lives — not 
that it is more complex or more 
highly differentiated. 

FonMtkMi of CohMiei 

The first step taken in that direc- 
tion was in forming colonies. We 
have already seen that in process 
among plants, Pandorina and Volvox 
being lowly examples. There are 
the slime fungi, too. These aggre- 
gate into colonies, lose the cellular 
divisions between the cells, and 
advance over decaying matter as an 
invading army. But at any moment 
spores may be formed and Mien 
these germinate they do not develop 
into a slime fungus. They form 
organisms something like Euglena 
without the chloroplast; gyrate 
through the water; fuse with an- 
other; and migrate about like single 
amoeba. Ultimately they meet with 
other organisms like themselves, 
fuse together in hundreds and 
thousands, and make a new slime 
fungus. 

More permanent colonies are 
seal in the sponges. The sponge of 
commerce is a skeleton built up by 
a colony of tiny cdb some of which 
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Fig. 31. Colony of Jive tiny sponge 
cells highly magnified in order to 
show the similarity of each cell to a 
simple organism of the types Ulus- 
trated in Figs. 27 and 2t. These 
cells keep the water fiowing through- 
out the ^'‘body'' of a living sponge. 


(see Fig. 31) tre reminiscent of 
simple unicellular organisms. But 
here is a colopy of cells not all of 
which look alike or have the same 
functions. 

The cells illustrated are those 
which sweep the water in through 
the small openings of the sponge 
into the interior. There are also 
cells which act like muscles and 
control the diameters of the open- 
ings; other cells which wander at 
**will" through the caverns of the 
sponge; and still more cells, flat- 
tened cells, which pave its outer 
surface. Last, there are cells which 
manufacture the skeleton. The 
cells have *1eamt'* to live together 
for each other’s and their own 
benefit — but they have been called 
“undisciplmed.” 
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Fig. 33. Primitive nervous system: eniarged 
section showing the disposition of the receptor 
and effector nerve cells. The effector organ 
in this instance is muscle ^ which makes vigorous 
locomotion possible to a colony of cells. 


sponge. The sponge has 
a sexual method of re- 
production reminiscent 
of Volvox; in both of 
them we can discern the 
archetype of reproduc- 
tion hi^er up the scale 
of orgamsms. The 
colony has to die and 
one of Its functions is to 
contain, nourish, and 
keep alive the immoi- 
tal sex cells. The sponges 
^t some way in manag- 
ing environment. They 
colonize fresh water as 
well as the sea and 
exhibit extraordinary 
diversity of shape and 
skeleton and contents, 
but their methods of solving the 
problem of existence, though they 
have lasted till today, are “One of 
life's blind alleys.'* Thus a new 
tissue had to be developed to weld 
together the activities of the cells 
which compose the colony. This 
the sponges have not produced, and 
they live an undisciplined life. 

By the term master tissue a 
nervous system is indicated. Nerve 
material is that tissue which lets 
one part of an animal know what 
the other parts are doing, or what 
is being done to them, so that the 
whole animal can react to the 
dianges in environment. It con- 
ducts messages rapidly from one 
part to another tdling each what 
the rest are doing. It thus welds it 
into a unity in its actions; just as 
the various systems of telegraphy, 
telephony and wireless telegraphy 
and telephony unite the different 
parts of, say, the Bntish Common- 
wealth into a whole which can act 
as a single reactive element in the 
worid’s economy. 

Vigorous locomotion is inq> 08 - 


sible to a colony of cells unless: — 

(1) They can detach themselves 
from their anchorage on rock 
or weed and become free to 
explore. 

(2) They evolve a bilateral ^nv 
metiy. By bilateral symmetry 
we mean that the two sides of 
an animal are alike in one 
direction only (see Fig. 32). A 
pen and a worm are bilaterally 
symmetrical, a ball and a jel^- 
fish are radially symmetrical. 

(3) They possess a nervous system 
(see Fig. 33). 

Jelly-fish (see Fig. 34) are free 
swimming and possess a rudimen- 
tary nervous system, but have a 
radial symmetry. Sea anemones 
can move about the floor of the 
ocean very slowly and have a still 
more rudimentary nervous system, 
but th^, too, have no bilateral 
symmetry. In fact, the nervous 
tissue and the possession of mouth 
and digestive system are almost 
essential developments before bila- 
teral symmetrycan be evolved. This 
is not to say that radial synimetiy 
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Fig. 34. Jelly-fish: these organisms 
have a rudimentary nervous system 
which causes the bell to undulate 
rhythmically and co-ordinately. 

is always disadvantageous, for 
it looks as though the starfish 
(see Fig. 35) and sea urchins rever> 
ted to radial symmetiy though they 
appear to have evolved from 
animals which have gone quite a 
long way in the development of 
head end, brain, blood vessels and 
bilateral symmetry. 

Why should having a localized 
mouth be of importance? The 
amceba can form a mouth any- 
where around its surface— a most 
convenient arrangement, it might 
be thought. The sponges have 
numerous mouths for intake of 
water and food. But the Hydra 
(see Fig. 36) has but one. Why 
should having one mouth instead 
of many help an animal in the 
struggle for existence? It is quite 
likely that it would not unless 
nervous tissue woe present at the 
same time. The mouth of an animal 
comes more into contact with en- 
vironment than the rest of him, and 
any nervous tissue in that region be- 


comes of predominating value. It 
tells the rest of the animal what to 
do. This is illustrated by the fact 
that nervous tissue is aggregated 
around the mouth in many animals 
with the simplest of nervous sys- 
tons. It is by no means always so. 

The jelly-fish has its most ^ghly 
organized part of the nervous 
system around the edge of its 
umbrella. The rest is a nerve net 
extending over the whole animal. 
If the annular ring round the edge 
of the umbrella is cut away, the 
jelly-fish ceases to pulsate in a 
regular way to drive it through the 
water. But each part can still 
respond to a touch by means of the 
nerve net which runs through the 
creature. “A nerve net,” as Wells, 
Huxley and Wells point out,” is like 
a mad telephone system m which 
there are no exchanges and in 
which one could call up all the 
subscribers if one shouts loud 
enough.” 

Nerve nets are useful in conduct- 
ing inq>ulses to all parts of the 
animal, but the messages carried by 
them have to be co-ordinated ly 
some more centralized group of 
nerve cells before an animal can 
get very far, or have control over 



Fig. 35. Starfish, a typical exanytk 
oj reuUeU symmetry. 
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its environment! Having a mouUi 
at one end and a nervous system 
aggregated around that mouth is 
useful in the struggle for existence. 
The development of bilateral sym- 
metry aids, too. The animal be- 
comes more streamlined and can 
move more easily through the 
water and even against the stream. 
If the mouth is at the front end, so 
much the better. And better still is 
that the indigestible parts of the 
food should not have to leave the 
belly of the animal via the mouth, but 
via an excretory opening to the rear. 

Now the Hydra (see Fig. 36), a 
fresh-water polyp with a rudimen- 
tary nerve net and no central con- 
trol. has simply a hollow inside 
itself, called a coelenteron, with 
only one exit or adit to the exterior, 
the mouth. Jelly-fish, sea anemones 
and corals, etc., belong to this class 
and are called therefore, the coelen- 
terates — animals with a hollow 
(ccel-) intestine (entera). The flat 
wot ms work on a similar plan, but 
have the mouth near the middle, 
although they have developed bila- 
teral symmetry, connective tissue 
packing, and a nervous system, 
highly developed in the head end 
(see Fig. 37). This was definitely 
a step in the right direction, though 
it has not carried the flat worms 
fkr, possibly because of the lack 
of development of the alimentary 
tract-Hhe mouth is not at the head 
end and has to act as anus as well 
as mouth— and because the animals 
remained flat, so as to pick up 
oxygen and get rid of carbon 
dioxide to their surroundings easily. 

FansMc Worn 

Two groups of the flat worms 
developed in the direction of 
baoomfaig paruhlc on Man and 
animals~4he tapeworm, ahemat- 



riuiimentary nervous system con- 
centrated round its mouth. 

mg between Man and pigs or cattle, 
and the flukes alternating between 
sheep on the one hand and snails 
on toother. Parasitism of this, or 
any other type, leads nowhere 
except to gross specialization for 
parasitism. 

The round worms are similarly 
parasitic, living in the intestine of 
animals and Man. They have 
nothing to do except live on what 
the animal or man has digested, 
absorb the oxygen it (or he) has 
absorbed from the air, and repro- 
duce, trusting that the ova pro- 
duced will find their way, via 
manure and food, back to the host. 
Carelessly washed green salad 
which has been manured with 
human ekereta is a well-knowh 
source of infection with worms in 
China and Italy. 

The 7>/cAine//a of measly portc 
has a more elaborate histoiy. The 
ftrtiliiied female burrows into me 
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Fig. 37. Typical annelids A-— earth wmm, and Vh-flat worm C is an 
enlarged section of the head end of an ecu th worm The nervous systems 
extend throughout both tj^s, but that at the front end gams dominance. 


tusiies of the gut of the host and 
sets free her young into a part of his 
circulatory system. They get round 
to his mus^, where they shut 
themselves up m a hard casing, hop- 
ing to be eaten by another animal 
and so get back to a gut again. 

When Man eata measly pork, not 
properly cooked, his muscles are 
mvaded by this animal and he 
sufRers from tnchiniasis. During 
the second World War there was a 
serious outbreak of tnchiniasis in 
the Binningham region because the 
pork used for sausage makmg was 
imperfectly inspected, and the 
pe^ of this n^bourhood have 
an odd habit of eating tats of 
sausage meat uncooked. 

We have mentioned the earth 


worm and a manne worm belong- 
ing to the Annelids, 

In the earth worm (see Fig. 37) 
we observe.— 

(1) A nervous system runmng from 
end to end of the ammal, but 
having Its mam development m 
the head endaround the mouth; 

(2) a digestive system starting at 
the mouth end and opening by 
an anus at the rear end; 

(3) 'packing of connective tissue, 
muscles and tissue spaces (ce»- 
lom) between the gut and the 
outer layers (compare Hydra)\ 

(4) a circulatory systm.to pump 
blood throughout toe body; 

(5) segmentauon. 

It cannot be doubted that all 
these developments give the earth 
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worm, or rather, gave some anoee- 
tor, a greater control over envirni- 
ment than devdopments we have 
studied so far, and that all the 
higher animals developed from a 
segmented animal somethmg like 
the present-day earth worm By 
segmentation we mean that an 
animal is a chain of segments, each 
of which may and often does, con- 
tain a nerve knot on its nerve chain 
(called a ganglion), a pair of excie- 
tory tubules imitating the tubules 
of the kidney of Man. a pair of 
reproductive glands, and a pair of 
appendages to enable it to crawl 
Man, cats, dogs, cattle, reptiles, 
amphibians, crabs and lobsters are 
all segmented animals, though it is 
not obvious, at any rate in us that 
this IS so at first glance We must 
assume, therefore that our ances- 
tors back in the dark abyss of time 
were some simple segmented ammal 
typified today by the Annelids 

Origin of Segnatalion 
How did segmentation arise It 
IS a very tempting theory to suppose 
that we are here dealmg with a 
longitudinal colony of ammals, the 
front end of which takes on the 
leadership of the colony and de- 
velops special functions, while the 
other members of the colony follow 
after, ben^ting from the domi- 
nance of the front end and special- 
izing for particular functions such 
as reproduction, excretion andso cm 
There are difficulties in the way 
of such a theory, not the least of 
which IS that any segment should 
potentially be able to grow mto a 
head or a tail, be able to lead an 
in dependent existence, be able to 
reproduce itaelf, etc We know that 
ffiie dillhnot sevnenta of the human 
body cannot detach themselves 
ftom the othen and, as Bernard 
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Shaw’s charwoman puts it, go to 
bed and have twins None the len, 
we do meet simpler, less organized 
segmental animals which behave m 
this extraordinary way The marine 
worm of Fig 37 can grow a “head” 
half way down its body After a 
time the hmder animal rebels, there 
IS a tug-of-war between the two, a 
split just m front of the head, and 
then there are two marine worms 
Other segmental animals can form 
a head anywhere in the colony and 
spht up to form new ammals 
Sometimes the new heads are not 
developed until the ammal splits in 
two 

If an earth worm be cut in half 
the front end develops a new tail 
and the back end a new head Each 
segment contains a pair of tubes 
which act like kidn^ and each 
segment in some forms has repro- 
ductive organs If we imagine a 
suppression of the separation of 
these longitudinal colonies mto 
their component parts together with 
suppression of the power of forming 
new heads, we should have a seg- 
mental ammal The theory is not 
so fantastic as it seems at fint sight, 
and It is accepted as plausible Such 
segmentation would have its advan- 
tages the animal gams size (a 
Tasmanian earth worm achieves a 
length of SIX feet!), it is provided 
with a multiphcity of parts among 
which division of labour can anae, 
and It has ’’direction” and IS stream- 
lined 

In such an animal the nervous 
system m its front end beco m es 
more important than the rest, and 
we mvanably find that the knots of 
nervous tissue there are larger, and 
that they become more and more 
dominant as we go up the scale of 
crsatuies There is an aggregation 
of nervous material m the front 
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end of the animal which takes con- 
trol and so regulates the activitia 
of the hinder portions so that, 
though they possess nervous matter 
which can act independently m a 
feeble way, they wait on the control- 
ling power of the “brain’ end and 
are almost helpless without It This 
centralizing power in the head 
ganglia of nerves, is seen at its 
best m Man We have already 
seen this enlargement of nervous 
tissue in the head end of such a 
lowly animal as the flat worm (see 
Fig 37) This led nowhere in the 
case of the flat worm because the 
rest of the animal, though highly 
specialized, lacks an mtestine with 
two onflocs and a blood system 
It had to remam flat la the earth 
worm, however, we begm to see a 
dominance m power, shape and size 
of the headward gMglia andUiisu 
the plan which i^oUowed m later 
stages of evolution 

SdflininB Matarlal 

As animals ascend the scale of 
evolution and grow larger they may 
be expected to need stiflfenmg 
mateny to protect them frcmi the 
changes of then environment, pack- 
ing of the organs of their b^ics, 
and a transport system to carry 
materials from one part to another 
Stiffening material is used m two 
very different ways Either it is put 
on outside— an exoskeleton, or 
inside— an endoskeleton In the 
worms there is httle stiffening 
material, merely a chitinous outer 
skm, but this has developed in 
many extraordmary directions m 
other animals. 

The crustaceans— crebs, lobsters 
and shrimps— put their aimour on 
outside do the insects and the 
spiden who develop the c h i t mous 
outer covering into hard material 


This has its advantagM and dis- 
advantages Whenever a crustacean 
grows It has to shed its old suit of 
armour and retire into a secluded 
spot to become, for a tune, a 
defenceless creature and a tasty 
morsel for its enemies (soft-shelled 
crabs are a luxury food in the 
United States of America) The 
molluscs such as snails and shell- 
fish, developed an organ for the 
manufacture of an armour made 
from calaum carbonate and not 
from chitin Some, such as the 
cuttlefish, findmg that agility proved 
of better value than cumbrous 
armour plate (destroyers with uon- 
clads as a comparison) retain today 
but a vestige of armour 
An exoskeleton has the disadvan- 
tages of m^ieding expansion— new 
suits of clothes are an essential — 
and of cumbrousness The struggle 
for existence goes to the agile and 
the bramy All ammals with an 
exoskeleton such as msects, are 
not necessanly agile They solve 
the problem by remaining relatively 
smaU, by development of rapidly 
contracting muscles and by the 
possession of a good nervous system 
In the spiders, the ganglia round 
the head end of the anunal are so 
overgrown that they compress the 
head end of the alunentaiy tract 
and the animal can take food only 
m a liquid form by suction 
An endoskeleton possesses many 
advantages over an exoskeleton 
An internal skeleton is particularly 
useful to an elongated ammal It 
gives a structure for the muscles to 
pull upon m the moving of append- 
ages and It can be used to protect 
the dehcate central nervous organf 
ization This was a step taken m 
the development of vertebralai 
from some s egme nta l anceetnr 
Pint of all a notochord was de- 
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Fig. 38. Lamprey t descendant of 
once dominant fiah-Uke creatures, 
which has a persistent notochord, 
but a backbone forms round it. 

veloped. This is a stifT, but elastic 
rod, lying along the whole length 
of the body between the alimoita^ 
tract and the nervous chain and its 
ganglia. This notochord forms a 
mechanical axis from which the 
muscles of the body have their 
origui. It is seen at its best and 
sinq)lest in Anvfhioxus (see Fig. 39), 
an inconspicuous marine, white, 
translucent animal about two inches 
kmg, found in the sand in shallow 
waters round Britain’s coasts. Some 
such animal must be the ancestor 
from which all the vertebrates, 
including Man, have developed— 
for in the developing young of all 
vertebrates a notochord is formed, 
even though it may later be sup- 
planted by a jointed backbone. 

The lamprey (see Fig. 38), a fish 
still used as food, despite Henry I’s 
trouble with it, possesses both a 
notochord and a backbone. Atone 
stage of Man’s embryonic life he, 
too, has a notochord, but supplants 
it with a vertebrate backbone which 
grows round and protects the 
precious spinal cord. 

He Bw ig Hulail eH Iheoiy 

This theory is of the utmost use 
to biologists in settling the relatioii- 
ships of animals and planta. The 



only "^backbone.** 

theory states that animals, in their 
development from a fertilized egg, 
recapitulate their evolutional his- 
tory. If Man's embryology shows 
him at one stage to possess a noto- 
chord, then he must have evolved 
from animals which possessed that 
organ, even if later he sweqis away 
the traces of having possessed it. 
If in embryonic life he has gU slita 
like a fish then he must have 
developed from fish-like ancestors. 

The theory makes sense of an 
extremely large number of observa- 
tions which would otherwise appear 
senseless, and although we must not 
push It too far— for example, the 
gill slits in the neck of a human 
embryo do not bear gills— it none 
the Im is an extraordinarily good 
guide for working out the rdations 
of animals and plants. Theevidence 
that vertebrates in embryonic life 
possess a notochord means that 
they evolved from some animal 
ancestor closely related to the 
AmpMoxus (see Fig. 39) and the 
lamprey which have survived till 
this day. 

Here, however, we encounter a 
difficulty. The nerve chain in the 
worm and similar animals is below 
the gut exeept in its **top** end. 
There it forms a loop round the 
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alunentaiy tract In vertebrates the 
nerve chain is above the gut dl the 
way How did the two change 
places if they are what they seem 
to be*^ One told assumption is that 
we vertebrates arose from an m> 
vertebrate ancestor which found an 
advantage in swunming upside 
down (there are such creatures), 
and this topsy-turvy existence has 
remained till this day 
Another theory is that the old 
alimentary tract, beginning to be 
swamped by the nervous system, 
was discarded and formed the 
ventricles and spinal canal of our 
nervous system, and that a new 
alimentary tract below the nervous 
system was developed This theory, 
attractive as it may seem to the 
physiologist with his obsession 
concernmg the unportance of the 
nervous system, hais been met with 
hoots of derision by the zoologists, 
and IS hardly consitored by them as 
worthy of refutation 
However that may be, geological 



Fig. 40. Mud-Stopper /uh moving a 
vote of eottfidenee in legs. 


records show us that between 3S0 
and 400 million years ago the first 
vertebrates had evolved They were 
muscular, gilled, tailed like fish, 
but had a sucki^ mouth like the 
modern lamprey Many were hmb- 
less, but thm IS every gradation 
fr<mi this to well-developed fin-like 
organs m the position of forelimbs 
They had good “brams," and a 
blood system, and some of them 
had sharp denticles (protruding 
teeth) in ttoir skin like the dog fish, 
but they had no jaws , that was the 
next invention, and so we reach the 
true fish 

Onginally, all fishes had a skele- 
ton made of gristle and not bone— 
the shark, the dog fish (rock salmon) 
and the ray are still like that, having 
tony structures only m the denticles 
of the skm and m the mouth More 
recently developed fish, such as 
those we are accustomed to buying 
from the fishmonger, have true 
tones, the gristle having been re- 
placed by material containing de- 
posits of kme salts All the higher 
vertebrates (amphibians, reptiles, 
buds, mammals and Man) have 
true bone, though most of the bone 
IS laid down first m gristle 

By this tune, about 3S0 miUion 
years ago, the plants had colonized 
the land and made it fit for animals 
to live on, and the animals mvaded 
the land not, probably, to eat the 
herbage, but to survive fh>m the 
droughty conditions in the diallow 
seas and lakes m which they hved 
To breathe air they needed lungs, 
and to walk about on dry or drying 
land, thoy needed legs, which were 
evolved from fins There are today 
lung-fish which can hve out of water 
for a tune An example is the 
tropical mud hopper which gives 
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Fig. 41. Duck-billed platypus^ a rare 
egg-laying mammal, found in 
Austndia and Tasmania. 


an idea of how this problem of 
lungs and legs began to be solved 
(see Fig. 40). 

About 300 million years ago the 
first amphibians (frogs, toads, 
newts) dragged themselves out on 
to land. They were not like modern 
amphibians, for their backbones 
were clumsy contrivances and they 
were protected here and there with 
armour plate. These primitive 
amphitnans many millions of years 
ago gave rise not only to modem 
amphilna but to the first reptiles 
and so to all the higher vertebrates. 
However, they were not wholly 
emancipated from water. The 
^phibian spends its larval life 
in water and has so little conquered 
land that it cannot bear drought. 

lUptUsB aid Birte 

The next step was in the direction 
of reptilea— the modem representa- 
tives of whidi are liaards, tortoises, 
crocodiles and snakes. These in- 
vented the shdl *ggr a drought- 
resisting fragment of life, compar- 
able to the drought-resisting seed of 
plcnu developed much about the 
same time. Ihe age of reptiles 


definitely began some 180 million 
years ago. 

There were still conquests to 
make: (1) subservience to the 
temperature of surroundings, and 
(2) travel in the air. The birds 
evolved from reptiles to do both. 
They keep their temperature con- 
stant, i.e. are warm blooded, and 
they can fly. The birds appeared 
some 120 million years ago and 
there are “missing” links, indicat- 
ing the steps evolution took. Keep- 
ing one's internal temperature con- 
stant means that one can live in 
temperate and cold r^ons as well 
as warm. The reptiles, even those 
approaching warm bloodedneit 
su^ as the crocodiles, can do thatr 
best only m the tropics. So the 
birds and the mammals (ourselves, 
monk^s, dogs, cats, bats) by regu- 
lating their temperature, beat the 
reptiles. The only manunal to 
conquer the air, tiU man invented 
the flying machine, was the bat. 

Devetopmoit of Manoials 

There were, however, still prob- 
lems to solve, for example, this egg 
business. could be cast out 
on the world by the millimi, as 
most fish do, or they could be given 
shells and a considerable amount of 
food within, and then left for the 
sun to hatch. Ihey could be hatch- 
ed and the young fed, till flaHgpH 
by the parents, or the egg could be 
hatched inside the body of the 
female— as some snakes do. Again 
the egp could be hatched thus aqd 
the immature young, when bora, 
could be fed from special mflk- 
producing glands, mamnue, on the 
body of the female. 

That is the line of development 
taken to produce us. 

First of all there was the **noii- 
placental** iwMnmai originating 
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eiilier than 
the birds The 
placenta (sec 
Fig 44) 18 an 
organ devel- 
oped by the 
young em- 
bryo to ab- 
sorb nutri- 
ment from 
the uterus 
(womb) of 
the mother 
One type of 
non-plaoental 
mammal lay 
eggs, hatches 
them and 
feeds Its 
young on 
milk — the 
duck-billed 
platypus IS an 
example (see 
Fig 41) The 
other de- 
velops the 
egg withm 
the body of the female, gives birth 
to the offspnng in very immature 
form, and carries it m a pouch 
where the mammary glands are 
placed— examples of this type are 
the kangaroo and the opossum 
Fmally, there are the placental 
mammals, to which most of the 
famihar ammals belong— cat, rat, 
dog, deer, cow, elephant, monkey 
and Man Of these, Man has the 
greatest amount of ccmtrol over his 
environment and is for that reason 
accounted the highest mammal 

Man won his position by his 
highly developed bram, by his erect 
posture which freed his fore-limbs 
to develop mto hands, by the oppo- 
sition of thumb to forefinger which 


gave hun the chance of making 
tools, by relegation of sense of smell 
intothebackgiound and by develop- 
ment of sight and hearing, and by 
hi& stereoscopic and colour vision 
Man differs anatomically from 
the ape in his bram and his calf and 
buttock muscles, and he has in- 
herited the earth for about 10 
million years only Tlie rest of this 
chapter is devot^ mainly to him 

Sexual Reproduction 
All life reproduces itself, some- 
times by dividmg into two (asexual 
reproduction, see page 113) and 
sometimes by the umon of two 
cells set apart for the purpose 
which then grow into a new mdivi- 
dual Usually, though not always 
(see Chlamydomonast pa0C 115), 
the cells are difiercntiated There is 
a motile cell (the male cell or 
sperm) and a sessile cell (the female 
cell or ovum) They may anse on 
the same organism as m most 
flowenng plants, oysters, worms, or 
on different organisms (some phmts 
and vertebrates) and the terms male 
and female are applied to those 
organisms Both sperm cells and 
ova may be scattered broadcast mto 
environment, a most wasteful 
method, or the ovum may be 
retained m the female organism 
and elaborate means be evolved 
for mtroducmg the sperm cells mto 
the neighbouibood of the ova 
This 18 the case m Man 
The sperm cells are produced in 
the testis of the male When npe 
they leave the testis and are stored 
for a time m the yards-long coiled 
epididymis The female cells are 
matured m the ovary, and once a 
month one (or sometimes two) are 
discharged from the ovary (ovula- 
tion), pass out into the abdominal 
cavity, are seiaed by the Adlopum 



Fig. 42. Human 
spermatozoon^ 
htgMy magnified 
(left) m profile ami 
(right) surface 
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tubes and down into the uterus. 

Sexual intercourse brings the 
sperm cells to the mouth of the 
uterus. In the sex act the penis of 
the male is inserted into the vagioa 
of the female. When the sex act is 
completed the sperm cells have 
been projected near the mouth of 
the uterus (see Fig. 44) and maltt 
their way, some hund^ millions 
of them, under their own steam 
through the uterus and up the 
fallopian tubes. Human sperm is 
very motile. It consists of a tiny 
head, a neck, and a long tail. This 
tail by lashing to and fro drives 
the sperm along on its way (see 
Fig. 42). 

The sperm cells probably meet 
the ovum (see Fig. 43) on its way 
down to the uterus and one, out 
of the hundred or so millions, fuses 
with it and fertilizes it. Sometimes 
a married couple cannot beget 
children, and where this can be 
proved by medical examination to 
be due to the male partner, and 
both partners are willing, sperm 
may be donated by another male 
and introduced artificially into the 
vagina of the female with success. 

In animals this artificial insemina- 



Fig. 43. Human ovum in atetkm^ 
compand with human sperm. Both 
have boon dramn to the same scale. 


tion was achieved a hundred years 
or more ago and is now used in 
agriculture in the case of pedigree 
animals who can thus sire many 
more oflhpring than by normal 
means. With human beings it is 
practised in the United States of 
America and to a much more 
limited degree in Great Britain. 

Gnvwth of Enhtyo 

The fertilized ovum passes down 
the fallopian tubes, meanwhile 
beginning to divide and divide and 
by the time it reaches the uterus has 
formed a mulberry-like group of 
cells. This burrows its way into the 
tissues of the uterus between the 
openings of the fallopian tubes and 
begins to absorb growth material 
from the walls of the uterus. This 
‘^fixation** is a time when there 
often is a transient upset in the 
health of the mother. If the ovum 
does not fixate, it d^nentes and 
is passed out to the exterior at the 
next period. It would take too 
long to describe how this mulberry< 
shaped mau of cells develops into a 
bat^. It nuist suflice to say that it 
grows a placenta (see Fig. 44) to 
absorb nourishment from the 
mother's blood; it passes through a 
fishplike stage at about the third 
week; by the fourth week it 
devel^ eyes, and buds from which 
the arms and legs arise (see Fig. 44). 

It still hu a tail. By the second 
month it is recognintbly human; 
it has fingers and toes and the tail 
is hardly noticeable. After that, 
through the next seven monthi, it 
grows and grows from an emb^o 
barely an inch long into a full term 
child. At the end of the ninth 
calendar month (say 270 to 283 
days— sometimes more— from the 
last period) the baby is ready and 
waiting to bs bom. If a baby ia 
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born befcm this tune it is termed 


The greatly enlarged muscles of 
the uterus begm to contract at 
inlervals which grow shorter and 

shorter This dilates the mouth of 
the uterus Then more and more 
powerful contractions take place 
accompanied by contractions of 
the muscles of the abdominal walls 
The membranes enclosing the 
baby, with their fluid contents, are 
pushed down through the mouth 
of the uterus and the baby follows 


normally head fliat Slowly the 
bead of the baby is thrust out of 
the uterus and through the vagma 
to the outside world, the arms, 
trunk and legs following The baby 
IS bom 

The baby is still attached by its 
umbilical cord to the placenta, 
which later detaches itself from the 
walls of the uterus and m its turn 
It IS bom (the afterbirth) When the 
doctor or midwife deades that the 
remaining blood of the placenu 
has been squeezed by utenne con- 
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tnctiom into the beby. via the 
luntMlical cord, this cord is tied in 
two places— one some inches away 
from the baby and the other some 
inches away from the mother. The 
cord is then cut with a sterilized 
instrument and the bal^ is ready 
to live a life in the external world. 

For the baby*s nourishment the 
breasts of the mother have develop- 
ed to secrete milk, at first a modi- 
fied milk called colostrum, but after 
a few days true milk. This the baby 
obtains by suckii^ and its life for 
some weeks consists of little more 
than long intervals of sleep punc- 
tuated by sucking and crying. 
During the first week the baby 
usually loses a few ounces in weight. 
Afterwards, the baby begins to 
grow fairly rapidly and put on 
weight (4 to 8 oz. per week). 

By the end of four months the 
child should have doubled its birth 
weight and by the end of the year 
trebled it, thus growing faster than 
at any later age. The age of wean- 
ing from milk varies greatly accord- 
ing to fashion. As healthy children 
begin to cut teeth at seven months 
it is reasonable to suppose that 
th^ may be introduced to solid 
food at that age. American pedia- 
tricians (child specialists) use mash- 
ed ripe bananas as early as at three 
months and in Great Britain six 
months is the rule. From one 
month onwards it is customaiy to 
augment the feed with vitamin C, 
which is found particularly in 
orange, tomato, rose hip or black- 
currant juice. At six months it is 
possible to give children a source of 
iron, sieved greens (not spinach), 
mashed cooked yolk of egg or 
minced cooked liver. At nine 
months it is usual to wean the 
child completely from breast milk 
or milk fed fnm a bottle. From 


nine months to three years the child 
is gradually taught to take a normal 
adult diet, except that indigestible 
foods, su(^ as fried foods, pastry, 
pidcles and coarse vegetables, are 
best omitted. It has been proved 
that children do best on a diet 
baaed mainly on cow's milk, eggs, 
meat, fish, vegetables and fruit, 
omitting from the menu highly 
refined Toods such as white bread, 
sugar and, naturally, tea, coffee, 
cocoa or chocolate. is equiva- 
lent to saying foods in which the 
vitamin and mineral elements are 
at their greatest amount. 

Growth rate slows till puberty is 
reached (thirteen in a girl and four- 
teen in a boy) iriien it accelerates 
markedly, to slow down again at 
seventeen or ei^teeo. It is usually 
completed by twenty-one, though 
there are exce^ons. The average 
weight of a Britidi boy at puberty 
is stones, while a girl weighs 
about one stone less. Th^ weights 
are much the same as for American 
boys and girls, and there is no 
reason why all children should not 
attain this standard in a civilized , 
community. Growth is partly due 
to heredity and partly due to food. 
There is no doubt that children of 
tlw poor in Great Britain lack 
height and weight through bad food 
and going to work too early. At 
puberty, i.e. when hair grows under 
the armpits and around the sex 
organs, the boy or girl is capable 
of repf^uction, though not physi- 
cally ftill grown. It is certainly 
advantageous to postpone sex acti- 
rity till physical maturity. 

IbeShaMoe 

The human body is supported on 
an internal skeleton of bones. 
These serve to stiffen the body 
and to provide leven upon which 
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Human Aakum (Jront view) skewing 
the framework of htme on which the body le 
moulds in addition to giving shape aid 
firmness to the body^ the skekton affords 
aUaehmentfbr the museks and It protects vital 
organs, such as the brabi, the spinal cord, the 
heart, and the lungs. 


the muBclei of the 
body work The inqwr- 
tant groups of bones 
(see Fig 4S) are (1) 
skull and jaw (2) verte- 
bral column or back- 
bone (3) brachial girdle 
to whi^ the arm bones 
are attached, (4) pelvic 
girdle to which the leg 
bones are attached, (5) 
the bones of the arms 
and the legs These 
bones are kept m posi- 
tion (a) by being dove- 
tailed into one another, 
such as the bones of the 
skull, (b) by bemg tied 
to one another by hga- 
ments, such as the thigh- 
bone to the pelvic girdle 
or (c) by ligaments at- 
tached to muscles, such 
as the thi^-bone, the 
kneecap and the bones 
of the lower leg 
Bones are formed by 
the deposition of cal- 
oum and magnesium 
salts mainly the phos- 
phate, carbonate and 
fluoride m connective 
tissue The ongmal 
scaffolding is gristle in 
most of the bones of the 
body, but as the body 
grows this scaffolding is 
swept away and replaced 
by true bone Hie 
replacement starts some 
two and a half months 
before birth, but is not 
complete till the child 
has finished growmt. 
Faulty deposition of the 
calcium salts m the 


usually oocun, if rt 
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occun It all, bMiwee n the ofes of 
six and eiiliteen months. 

Rickets may, however, occur at 
all ages from before birth till adult 
life. Hie correct building of bone 
depends upon: (a) one of the vita- 
mins (see below), and (b) a good 
supply of calcium and phosphorus 
in the diet throughout life. 

Bone is continually being re* 
modelled throughout life and this 
depends upon the presence of 
vitamins A, C and D in the food. 

MuKle 

The muscles of the body are 
attached to the bones and alter 
their disposition in space. They 
may hold the body stiff, or bend or 
strai^ten the joints, fix the joints 
in particular positions, draw the 
limbs towards the mid-line or away 
from it. Sometimes the muscles are 
arranged in a ring around a hollow 
organ and so can close an orifice, 
or relax to allow that orifice to open. 
Such sphincter or strangling muscles 
are seen in the iris of the eye and 
around the exits of bladder and 

Ihe muscles we move at will are 


called the voluntary muscles, and 
these are built on a particular plan 
of highly specialized cells. The 
smallest units are long parallel-sided 
fibres having a cross-striping of light 
and dark bands. They >re mitmA 
into bundles by fibrous connective 
t i s sue. In a large muscle there may 
be any number of these tiny fibres 
up to 300,(X)0. The function of 
muscle is to contraa; that is. 
shorten with an accompanying 
swelling of the belly of the muscle 
(see Fig. 46). 

The voluntary muscles contract 
swiftly and are directly under the 
control of the nervous system — th^ 
are paralysed when cut off from that 
^sM. 

In addition to the vvduntaiy 
muscles there are the involuntary 
muscles (muscles which we carmot 
work at will) which form the walk 
of the heart, the Uood vessds, the 
alimentary tract, bladder and uter- 
us, the sphincter mu s c l e s of the iris 
of the ^e. When our hair stands 
on end due to cold or fright, muscles 
are pulling on the hairs of the skin 
and erecting them. Involuntary 
muscles are made of much shortw 



and more spindle-shaped 
fibres than the voluntary 
muscles. They contraet 
slowly and can continue to 
act without the control of 
the nervous system. The 
involuntary muscles of the 
heart communicate with 
each other by branches; 
they are crou striped like 
the voluntary muscles. 

B0W9 01 mhgio 

The source of power of 
the muacles is Ihe oombue* 
tion of k sugar known u 
glucose or grape sugar. To 
supply the muscles the 
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Mood cunes sugar to them m small 
but constant amounts About one* 
tenth of 1 per cent of blood is 
glucose and if this amount falls 
much below 0 06 percent the indi- 
vidual sufibrs great fatigue The 
quickest pick-me-up m such a state 
IS glucose or, if that is not available, 
cane sugar 

Thecombustion of this sugar is not, 
however, a simple burning such as is 
seen when a lump of sugar is 
thrown mto the fire, but consists 
m a tram of reactions m which 
phosphoric acid, several ferments 
and at least two vitamms take part 

Skfaa^Halr 

Covering the body is a semi- 
waterproof material, flenble, elas- 
tic, greasy and beset with hairs, 
blood vessels and sensory appara- 
tus— this IS called the skm Its 
thickness varies with location, bemg 
greatest on the soles of the feet (for 
obvious reasons) and thmnest in 
the abdominal region The hairs 
are for protection and the shedding 
of unwanted water, they act as 
thatch Also they aid in temperature 
control m furry animals Around 
the bases of the haul are nets of 
sensory nerves— probably that is 
the reason why Man has retained 
hairs which are useless in him for 
temperature control Grease-pro- 
duaqg glands open mto the sockets 
of the hairs to make the skm water- 
proof Also sweat glands pour 
sweat on to the surface of the skm 
for temperature control Fmally, 
the skin's blood vessels, apart from 
their function m bringing material 
for renewal of skm and hair and 
for fineding the ^ands of the skm, 
are of unportanoe m keepmg the 
body tempoature constant On a 
hot day they open and allow heat 
to be lost from the bodyi on a coed 


day they contract and conserve the 
heat of the body 
The mtemal hnmgs of the organs 
of the body are much thinner and 
simpler They have fewer layers 
and, except m the mouth and gullet, 
ureter, bladder, and urethra, each 
layer is reduced to the thickness of 
one cell The cells may be fiat and 
arranged edge to edge, like pavmg 
stones, as m the blood vess^ or 
columnar and standing side by side 
like sticks m a bundle of wood 
The columnar cells lining the air 
passages also have cilia on their 
surface These are movmg hair-like 
appendages which are m constant 
motion sweepmg mucus and en- 
tangled dirt up towards the exits m 
larynx and nose All such lining 
tissue IS called epithelial tissue 

The Ckodstwy System 
Throughout life there is a con- 
tmuous circulation of nutrient 
material to all parts of the body 
ano to Its innermost recesses by 
the blood stream The same system 
cauies away waste products If the 
circulation of the blood ceases even 
for a few seconds the person famts , 
if for longer he dies The blood is 
mamtained in circulation by the 
heart (see Fig 47), a four-chamber- 
ed organ the left side of n^ch 
squirts blood mto the arteries of the 
body while the right side sends it 
to the lungs The arteries break up 
mto smaller and smaller vessels and 
ultimately they pour their contained 
fluid mto hau'-bke vessels called 
capillaries (see Fig 47) These form 
a network m all the organs of the 
body, then reumte and pour the 
blood into the vems whmwe it is 
returned to the heart Those from 
the lungs go to the left-hand side 
of the heart and those from the rest 
erf* the body into the ijght-hand side 



THE CDICULATORY SYSTEM 



FIs. 47. Schematic diagram showing the circidatUm of bhod throughout 
the human body. The heart pumps blood into the arteries which carry it to 
specific capillaries^ etc. The bhod continues to flow through these eoplllaries 
Into vebiSf whence it is returned to the heart. 

of the heart. Finally the blood is are that colour because of a 
back in the place in which it started pigment, luemoglobin, whose iimo- 
and the process goes on again and tion is to carry oxygen frmn the air 
again till we die (see Fig. 47). in the lunp to the tissues. Hie 
Bkiod is a sticky fluid containing white blood corpusdea, much fewer 
blood odls of two types, red and in number, have the function of 
wfehe. The red Mood corpuscles poisonhig certain microbes, making 
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them more edible, and eating them 
The stiduneM of blood u due to 
three proteins, one of which makes 
the Mood dot m the presence of a 
fermmt In the absence of the 
ferment a person bleeds to death 
even from a small cut This trouble 
IS called tuemophilia and the person 
a “bleeder ** Vitamin K is essential 
to the makmg of the ferment but 
does not cure bleeders If the per- 
centage of the proteins runs much 
below 6 per cent (say 3 per cent) 
the person gets dropsy— water- 
logged tissues or hunger oedema, 
as seen in Holland, Greece, Poland 
and other countries which were 
under German occupation in the 
second World War It is due to a 
low protein diet and can be re 
lieved by good protein feeding 

There are at least five types of 
human blood, one quite rare, and 
the distribution of thine types varies 
but little m Western Europe This 
upsets the myth of German blood 
bemg racially pure But as one goes 
across Europe and Asia the distn- 
buuon of the different types does 
change somewhat One of these 
types IS compauble with all otho' 
types and may be iiyected into the 
veins of anyone without disaster 
Another type is compatible only 
with the blood of its own type, and 
so on That is why each voluntary 
donor of blood has to have his 
Mood classified, as was done on a 
large scale during the second World 
War. The Uood of a recipient also 
has to be classified. 

Blood never actually gets into 
the tissues of the body except in 
disease (scurvy) or after an accident 
A bruise is caused by Mood beuig 
let out of blood vessels under the 
dun, and its rambow hues are 
caused by the dianges produced m 
the red blood pigment as the body 


makes away with it The middle- 
man between blood and tissues is 
the tissue fluid which seeps out of 
the blood vessels and carries pro- 
tein, dissolved oxygen, ammo acids, 
salts and sugar from the blood to 
the muscle cells liver and brim 
cells and so on 

To keep this tissue fluid moving 
It IS drained by the lymphatic 
vessels, which are like blood capil- 
laries except that they contain 
lymph and not blood These drain 
into larger and larger lymph vessels 
which ultimately empty into two 
large veins near the heart There 
IS thus a circulatKMi of lymph as 
well as circulation of blood, but it 
IS sluggish compared with blood 
circulation Perhaps two quarts a 
day of lymph pour back into the 
blood stream compared with the 
three quarts of blood per minute 
which pour into the right chamber 
of the heaii, even when the body is 
at lest None the less the lymph 
must not be impeded Such a 
stoppage of lymph flow under the 
skm IS held to result in chilblains 

The Respi i aieey gysl p Mi 

The respiratory system is an 
apparatus to get oxygen into the 
blood and carbon dioxide out of it 
The system consists of the two 
lungs, which are elastic bags m the 
chest cavity, and the passages lead- 
mg to the lungs— nose, wind-pipe, 
bronchi, bronchioles (where we 
“catch” bronchitis) In the walls 
of the minute sacs forming the 
lungs there are an enormous num- 
ber of blood capillanes There is 
the thinnest of membranes between 
the air in the lunp and the blood 
m the capdlanes, so oxygen can 
easily pais m and be absorbed by 
the red pwnent of the red blood 
corpuscles, and carbon dioxide^ 



141 


THE RESnUATORY SYSTEM 



Fig. 48. Diagram showing position cf ribs 
and diaphragm m expiration and insptratkm 


earned in solution m the 
blood, can pass out Hie air 
in the lungs is in 

composition every tune we 
raise the chest wall or lower 
the diaphragm, a muscular 
sheet separating the chest 
cavity from the abdominal 
cavity (see Fig 48) Fresh 
air is dragged mto the lungs 
when the chest wall is 
raised and the diaphragm 
flattens When the chest 
wall falls and the dia- 
phragm resumes its dome- 
hke shape some air— air 
in which thcie is now more 
carbon dioxide — ^is squeez- 
ed out Thus at each 
inspu-ation we take oxygen 
from the outside air and at 
each expiration we give out 
some carbon dioxide, al- 
ways in volume somewhat 
less than the oxygen ab- 
sorbed 

The rate and depth of 
respiration vanes with what 
we are doing At rest we 
absorb about four-fifths of 
a pmt of oxygen per minute 
and give out a little over 
three-fiflhs of a pint of 
carbon dioxide If we take 
exercise, both increase, and 
the carton dioxide output rises to 
about the same as the oxygen m- 
take This IS because we bum sugar 
durmg exercise, and the oxygen 
needed to bum sugar has the same 
volume as the carton dioxide 
which bunung sugar produces 

Carbon dioxide is a waste pro- 
duct of the body and is got nd of 
most conveniently by the lungs 
because It is a gas But other waste 
IMOduets of the body, phosphates, 
suliduUes, urea and unc aad, waste 
prtoucts from protein, are solids 


and have to leave the body m solu- 
tion This IS managed m the urine 
For this kidn^ have been evolved 

Hw Urisaiy SMn 
There is a large blood supply to 
an extraordinarily complicated mass 
of tubules which are found in the 
kidney Fluid is filtered off from the 
blood at the near end of the tubules , 
as this fluid passes down the tubules 
It IS probably onndensed by water 
passmg back into the capillanes so 
that the unwanted substances are 
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left behind The fluid so condensed 
and altered in composition is known 
as unne, and it passes out at the 
distant Old of the tubules into 
collecting ducts, which cany it on 
to the ureters (see Fig 49) Thence 
It passes unchanged to the bladder 
where it is stored until it is con- 
venient to get nd of it 
The composition of urme tells us 
much about the amount of protein 
the body is using, and its origin 
If the body is usmg protein from 
food there is much urea in the 
urine, if it is using up Us own 
protem the proportion of urea falls 
and the unc acid and creatinine 
(another product of protein changes 
m the body) increases relatively to 
the urea substance 

Ibe DigMthe Systen 
One of the most mterestmg parts 
of Man s internal apparatus is the 
digestive system Food as we eat 
It, IS of little use to the cells of the 
bcxly till Its nature has been drastic- 
ally changed It contains eight 
important ingredients proteins 
fats, carbohydrates mineral ele- 
ments, vitamins, extractives, rough- 
age and water 

Protems have been mentioned as 
fomung the basal substance of all 
living organisms 
Fats most people recognize 
Carbohydrates are such things as 
starch and the various sugars, of 
which two have been mentioned 
cane sugar and glucose They get 
the name carbohydrate because they 
are made from carbon and hydro- 
gen and oxygen, and the last two 
are m the same proportion as in 
water {hudmr is the Greek for 
water) Water has two atoms of 
hydrogen to one of oxygen (H|0) 
Glucose has twelve atoms of hydro- 
gen to six of oxygen again two to 



Fig. 49. Urinary system showwg 
the journev of waste products from 
the kidneys to the bladder 


one Cane sugar has twenty-two 
atoms of hydrogen to eleven of 
oxygen, le two to one Starch, 
very much more complicated than 
these sugars, has the same ratio of 
hydrogen to oxygen 

Mineral elements are substances 
like calcium (from chalk), iodine 
(from sea water), iron (from green 
plants, hver and rusty cookmg 
implements), and sulphur (mainly 
from proteins) These mineral 
elements are essential to life, and 
the dietician lays great store by 
foods containmg calcium (milk, 
cheese, watercress), iron (see above), 
and iodine (flab) 

Vitamins These are substances 
found m small to nimute amounts 
in foods Theie are about a dozen 
of them, all essential to man (best 
sources are dairy products, green 
vegetables, summer and atnis 
fruits, fat fish, hver and meat) 

Extractives are flavourings which 



THE DlGESnVB SYnXM 


can be extracted Owaoe the name) 
by water or alcohol They niake 
food mtereiting and palatable, 
but have httle food value A good 
example is meat extract 

JtoifgAuge isa term applied to the 
indigestible parts of foods, e g the 
woody fibres of plants Th^ stimu- 
late the stomach and intestine to 
get a move on 

Water is found m all foods m 
varying amounts (90 per cent in a 
cabbage to 10 per cent m a dry 
biscuit) It is completely essential 
in diet and more beyond what s 
found m foods is mvanably taken 

As all tissues are formed from 
protems and because they suffer 
wear and tear, proteins are essential 
in diet But the body cannot make 
use of foreign proteins (m the fonn 
m which they are eaten) to patch 
up human tissues — indeed, such 
proteins are poisonous The body 
does need, however, the amino acids 
from which such protems are built 
up, so It has to tear protems to 
pieces, le mto their constituent 
ammo acids, so that it may pick 
and choose from these and build 
human protem 

Fats are msoluble m water so 
they must be rendered soluble or at 
least so finely divided mto droplets 
that the body can use them 

Starch, agam, is utterly useless 
assuch It IS msoluble m water and, 
even if rendered soluble by cooking, 
will not pass through the linings of 
gut ami blood vessels It has to be 
turned to glucose before the body 
can use it Similarly cane sugar, 
milk sugar and malt sugar cannot 
be used by the body till they are 
changed to glucose (grape sugar), 
fructose (fruit sugar) and gaUctose 

Many mmeral elements, such as 
calciuiA, iodine and iron, can be 
absorbed as salts soluUe m water 


143 

and do not need digestion Sulphur 
IS absorbed as two ammo acids, 
and the vitamins mainly m an 
unchanged state 

Many foodstuffs, then, have to 
be tom to pieces, physically (by 
chewmg) and chemically before 
they are of any use to the body, 
and to do this and absorb the pro- 
ducts, the body has an alimentary 
tract within it, some twenty-two 
feet long in the dead subject but 
only nine m the hving Into this 
tract numerous glands secrete, 
producmg shppery material (mucm) 
and ferments, the latter bring 
about the chemical changes needed 

Cooked starch is partially digest- 
ed in the mouth and is fully digested 
in the small mtestme Protems are 
started on their way to ammo 
m the stomach and finish it m the 
small mtestme Fats must wait till 
they get to the small mtestme and 
so must cane, malt and milk sugars 
The end products are ail absorbed 
mto the blood m the small intestine 

Luge IstesliM 

What then is the use of the large 
intestine'^ It was fashionable at the 
begmning of the twentieth century 
to consider this organ a positive 
deathtrap Microbes flourish there 
and manufacture malodorous and 
poisonous matenals whidi, if they 
were to get mto the blood, would 
cause ill health Hence the cry for 
purgative foods and medicmes and 
operations to remove the large 
mtestme Probably all this is non- 
sense If the large mtestme is a 
death trap it is amazmg that evohi- 
tion has tolerated it for 10 million 
years m Man' Moreover, recent 
research has shown that it has its 
advantages It absorbs some water 
and It acts as a reservoir If it did 
not absorb water man would suffer 
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from diarriMBft all the tune It in- 
cubates microbes which make many 
or all of the vitamins of the B com- 
plex as they are called, and these are 
absorbed there So purgation and 
operation upset the chance of a 
source of vitamins B , so, too, 
do the new drugs of which M and 
B 693 IS an example Modem 
medical opmion is more and more 
convinced that one should not 
monkey with the large intestine' 
How much food do we require 
per day'' It is not possible as yet 
to give a precise answer to this 
question We need food for energy, 
which we get mainly from starches, 
sugan and fats, for amino acids, 
which we get from the proteins, 
and for mineral elements and vita- 
mins which we get mainly from 
daily foods, vegetables and fruits 
and fat fish The soundest advice 
for the layman is Take a pint of 
milk, one ounce of cheese and an 
egg per day, hemngs or other fat 
fish twice a week, green vegetables 
and fruit every day, and for the rest 
hve as most people m Great Britaiii 
do Four or five meals a dav are 
best and so long as a healthy life is 
led, with real moderation m late 
hours, stuffy surroundings, tobacco 
and alcohol, appetite is the best 
guide to the ne^ of the body 
This does not mean that no esti- 
mates of the needs of the average 
person can be made No country, 
for mstanoe, can wage war satis- 
fa^nly which cannot guarantee 
three thousand calories of food 
energy per day to its non-combat- 
ants and four thousand to its 
fightingforoes This means that the 
food eaten per day, if burnt as fuel 
m the body, would give out enough 
heat to warm thirty hties (fifty- 
three pmts) of water all the way 
fiom ice cold to bodmg point for 


the civilian, and forty htrea (seventy 
pmts) for the soldier It is also 
agre^ that, on the average, a 
person should take two and a half 
to three ounces of protem per day 
(rf* which at least one-tlurd should 
be protein from a nimal sources 
(milk, eggs, cheese, fish and meat), 
which is roughly represented by 
either a quart of milk, or five to 
six eggs or four and a half ounces 
of cheese, or eight ounces of fish or 
meat Individual needs vary so 
much that no actual figures can be 
given for any one person So long 
as the diet is based as above and 
appetite is the guide, rrustakes m 
diet caimot easily be made 

He Norvooi gystwi 
So far we have dealt with special 
systems in the body, e g the digest- 
ive system, the respiratory system 
Each of these may be made up of 
say SO 000 million cells Even a 
muscie such as the biceps muscle of 
the upper arm may have 300,000 
cells m It Yet all these cells work 
together Moreover, all the musde 
fibres m the whole of the body work 
together It is probable that if a 
man, standmg at attenuon, raises 
his arm m salute, the pull m every 
single muscle of his body is altered 
Supposmg he merely raises one 
arm to the honzcmtal It is clear 
that the pull on every muscle m that 
arm 18 altered The movement also 
alters the position of his centre of 
gravity That entails his pushmg 
harder with one leg than the other 
on the ground Therefore each 
musde m each leg must have its 
tension altered The same is true 
of the trunk and neck Possibly the 
tensions in the muscles of the arm 
not raised, and m the tongue, jaw 
and eye, are unchanged, but they 
areasmallpait of the whole But 
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how are all theae muscle pulls 
co-ordinated^ The answer to that 
question is the nervous system and 
the key word m the study of that 
system is integration 
The dictionary meaning of mte- 
grate is to combine parts into a 
whole, and that is what the nervous 
system does Each cell m the body 
can lead an independent life Cells 
taken by Alexis Carrel froman incu- 
bdtmg chicken s heart m the second 
decade of this century are still 
beating, or lather their direct 
descendants are But when a cell 
IS //f the body its activities have to 
be mtegrated with the activities of 
all the other cells to produce a 
unity of action Cancers are groups 
of cells which do not submit to 
integration Th^ have run amok 
There are various modes of in- 
tegration of the cells of the body 
Anatomically they are mtegrat^ 
by skm tendons and a skeleton, 
much as the contents of a parcel 
are integrated by putting brown 
paper and string around them 
Thra the blood and lymph systems 
also int^rate the activities of 
different parts of the body (see 
later), much as the postal system 
mtegrates the activities of the tax- 
payer with the needs of the ex- 
chequer But the most rapid mode 
of integrating an organism mto a 
whole 18 by the nervous system 
As the struggle for existence went 
to the swift and the agile, the better 
the nervous syston, the better the 
chance for survival Needless to 
say, Man's dominance over all 
othtf animals is based on his 
supremely competent nervous sys- 
tem An analogy may help Before 
the advent of railways a^ steam- 
ships the British Empire and its 
anrnes were so badly mtegrated 
that a battle was fou^t between 


Bntish troops and those of the 
Umted States at Fort Jadcson, just 
outside New Orleans, after the peace 
treaty between the two nations had 
been signed Today the Bntish 
Commonwealth is so mt^iated 
that the whole assemUy can be, 
as It were, at the bedside of a dymg 
monarch 

The central part of the nervous 
system is, as we have said, enclosed 
within bone (skull and vertebm) 
It consists of (a) some 2,000 million 
cells (as many as there are inhabit- 
ants on the earth), (b) the fibres 
which connect these with other cells 
and (c) the connective tissue which 
supports and ties the cells and 
fibres m position V^ftmever the 
cmmectmg fibres are dominant we 
have white matter" and vdiere cells 
predominate there is "grey matter ' 

In the spinal cord grey matter is 
inside the white (Fig S3), but m 
two important parts of the bram the 
gray matter has got outside the 
white (Fig SO) This is considered 
to be an enormous advantage It 
gives the gray matter a chance to 
develop, expand and ramify, un- 
hampe^ by enveloping white 
matter The bram of Man has 
developed particularly m this direc- 
tion 

There has been throughout evolu- 
tion an ever greater concentration 
of the nervous system towards the 
upper end of the body and this is 
especuilly mariced m Man Man's 
brain is out of all propwtum to 
those of other anunals, whereas his 
spinal cord is not so very diffeieot 
His spinal cord is clearly s^mented, 
yet even so its segments are nearer 
the bram than the correspondmg 
vertebrse of other anunals Espea- 
ally IS that so with the lower verte- 
bfSB It IS as though the segm e n ts 
were dragged upwards to be neenr 
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the brain Queerly enough loine 
Mosory cells have remained out- 
side the central nervous system 
(Fig 52), as have motor cells 
govenung the movements of m- 
voluntary muscles and secreuon of 
glands These, however, are excep- 
tions to the centralmng tendency 

Gential Nervon Syitaii 
The parts of the central nervous 
system are as follows — 

(1) Spinal cord Mauily concerned 
with movements of arms, trunk, 
and legs 

(2) Medulla oblongata Govern 
ment of salivation, stonu^ 
secretion and movements, in 
testinal secretion and move- 
ments, heart and blood vessel 
control Movements of tongue 
and larynx 

(3) Pontine region and cerebellum 
Guidance of movement move- 
ments of jaws Outward and 


lateral movement of the eyes 

(4) Mid-bratn Movement of eyes 

(5) BomI ganglia (a) Thalamus 
(Fig SO) Chief relay stauon 
for all sensory impulses (b) 
Corpora stnata Chief motor 
centre for lower ammals and m 
man a centre for guiding and 
controlling willed movements 

(6) Cerebral hemispheres (Fig SO) 
to which all sensory impulses, 
except those of pain, are relayed , 
from which voluntary motor 
impulses arise, m which recog- 
mtion of the *ineaiung*' of 
sensory impulses is made and 
with which we think Knock 
out (a) the visual areas at the 
back, to which fibres from the 
eyes run. and the person be- 
comes blmd (Fig SI), {b) 
one side only and he is blind in 
one half of each eye, (c) the 
part just outside the visual area, 
but not the visual area, and 



Fig. 50. Sectum of the un»er bram to show the datrtbutton of grgy 
matter Hote the older parts which are still enclosed in vddte monar. 
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Fig 51 Cerebral hemispheres seen from left, dioiwmg areas for sensation, 
motor impulses, recognition, thought 


the man can see an object but are active and in unravelling the 
not recognize it , (d) the frontal methods by which these cells are 
lobes and not much may happen made to work harmomously 
except that the person becomes The umt structure in the nervous 
anusocial If the motor area system is the neurone (see Fig S2) 
IS damaged then motor paralysis which is the name given to the 
results, trouble in the finger nerve cell and all its branches 
area (see Fig 51) produces loss (dendrons and axon) Thedendrons 
of the use of the fingers on the are short twiggy branches which 
opposite side of the body keep the cell in contact with its 

In human affairs, where there is nei^bours The axon is a highly 
a concentration and centralization developed branch, with insulation, 
of power, that power passes into which carries the message from the 
the hands of one person— prime nerve cell to cells (nerves or muscles 
minister, president, etc , but we do or glands) it may be some feet 
not find this so in the nervous away Think of the motor cells m 
system There is no one grand a guaffe*s cerebral hemispheres 
presidential cell to which all sensory which govern the movement of the 
impulses are relayed and whence forehmbs Their axons must run 
all orders for activity come A from the bram down to the swelling 
complete democracy is the pnn- on the spinal cord where the nerve 
aple thousands and millions of cells which run to the muscles of 
nerve cells in the cerebral hemi- the forehmbs lie 
spheres, working together and m 
harmony, rule the functions of the Refleass 

body Some progiess has been Nerve cells do not necessarily 
made m tappmg the inmute electric possess axons, but though the 

currents set up when bram cdls fundamental nervous structure is a 
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neurone, the unit of activity in the 
nervous systm is the n^fiex^ and 
the underiying structure is the 
reflex arc (Fig. 53). Among typical 
examples of sunple reflexes are the 
following: — 

(1) A painful stimulus of the gums 
causes a flow of saliva. (A flow 
when you see salted olives is not 
a true reflex, see below.) 

(2) If an object (even a soft harm- 



less snowflake) comes close to 
the eye, the eye is blinked. 

(3) If the white, or if the cornea of 
the eye is touched, the eye is 
blinked (corneal reflex). 

(4) Any part of a limb being dam- 
aged, such as by treading on a 
pin or a piece of giass, causes 
the limb to bend at all joints 
(flexion reflex). 

(5) Tickling the skin on the area 



Fig. S2. Typical motor and sensory nerve cells: (left) motor neurone: 
(right) sensory neurone. Note the respective end plates and end organs. 



between the shoulders in a 
puppy, or an old dog, causes it 
to bruig up a hind leg and start 
rhythmic scratching (scratch 
reflex). 

There are two types of reflates: 
(1) Inborn, inhent^ and **uncon- 
ditioned*’ ; and (2) individual, learnt 
by education and "conditioned." 
Man is bom with two main reflexes 
—to cry and to suck — and all the 
reflexes of breathing, coughing, 
sneezing, blinking, swallowing and 
emptying the lower end of the gut 
and the bladder. Later developed 
are the reflexes of standing, walking 
and so on On these reflexes he 
builds up a huge number of con- 
ditioned reflexes, such as salivation 
on seeing or smdling salted olives, 
feeling hungry when the dinner bell 
goes, automatic balance on a 
bicycle, enqitying the gut at a 
particular time in the day. The 
unconditioned reflex needs only that 


the reflex arc should be intact. 
For a conditioned reflex to occur, 
the highest part of the brain (the 
cerebral heinispheres) as well as the 
reflex arc, must be intact and able 
to function. 

The reflex arc in its simplest form 
consists of the following: (1) a 
sensory end organ — say a toudi 
spot or pain spot in the skin; (2) a 
sensory nerve running from that 
spot into the nervous system (see 
Fig. 52); (3) a sensory nerve cell 
(see Fig. 52) to keep that nerve 
alive; (4) a junction (called a 
synapse) between the sensory nerve 
end and a motor cell (see Fig. 
53a); (5) an axon running out from 
that cell and making connexion 
(see Fig. 52) with a muscle or 
gland. 

The sensory nerve ending is 
stimulated. This evokes a nervous 
impulse whidi rushes up the nerve 
at some one hundred yards a second ; 
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this impulse breaks down the 
resistanoe at the synapse and awakes 
the motor cell to activity The 
motor cell fires off a new nerve 
impulse down the motor nerve 
When It reaches the muscle it causes 
It to contract This is the simplest 
imaginable reflex (and reflex arc, see 
Fig S3 b) but It is certain that in life 
things are more complicated The 
sensory nerve does not run only to 
one set of motor cells but also to 
those which if active would cause 
an opposite movement (extension 
of a limb and not flexion) It also 
runs to the flexor and extensors of 
the opposite limb and to those of 
the upper or forelimb and also on 
into the brain It nuy play upon 
the centres m the m^ulla which 
control breathmg and heart rate 
and blood vessel tone Finally it 
may play through relays on the 


grey matter m the mid-bram mthe 
thalamus and u the cerebral henus 
pheres There are possibihtiea of 
reflexes at eadi level and at the 
level of the rmd (cortex) of the 
cerebral hermspheres, of the de 
velopment of new reflexes (the 
con^tioned reflexes) 

Let us take an example Givmg 
food to a dog causes it to sahvate — 
an ordinary reflex Repeat but 
just before feeding sound a tuning 
fork of 2S6 vibrations per second 
(middle C on the piano) Repeat 
ten times sounding the tunmg 
fork each time Now sound the 
tumng fork alone without feeding 
The dog now salivates to the sound 
— It has learnt a new reflex — a 
conditioned reflex For this learn 
mg of a new reflex the cerebral 
hemispheres must be mtact 
Now Man s cerebral hemispheres 
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comiMnd with those d even the 
highMt ape are magnifioent in sue 
and in power of learning new 
reflexes Hu bram u eminently 
educable He can build conditioned 
reflex upon conditioned reflex in- 
defimtely In fact, people v^o 
beheve that life and conduct can 
be explamed on mechaiucal grounds 
maintain that all our activities — 
even to composing a symphony or 
wntmg Hamlet— An due to condi- 
tioned reflexes built up on a basu 
of inherited reflexes Conditum a 
boy m brutal surroundings and 
hu character will be brutalized 
On the other hand, condition him 
m humane surroundings and hu 
reflexes (hu character) will be social 
There is hope for humamty, even 
m matenalutic theories, so long as 
education u m the hands of the 
wise and humane If it be mam- 
tamed that our character depends 
on heredity and acquired condi- 
tioned reflexes, at least let us see 
that the conditioned reflexes are 
beneficuil to the whole of society 

Se n sory Apparatus 
A few words about the sensory 
apparatus at the begmning of the 
reflex arc are necessary 
(1) The Eye ine Fig 34) This 
u an opti^ system (something 
like a camera) to focus an image 
of an otgect on specialized nerve 
endmgs spread out m the retina 
oftheeye As an optical instrument 
It u a poor one, makmg an iiraige 
of a wmdow on the retma some* 
thmgasmFig 53, but attached, as 
It IS, to a bram which can learn 
and mterpret, the combination 
beats most manufactured cameras 
for accurate perspecUve 
The important curved surface m 
the eye u the cornea, and if it u 



Fig. 55 Diagram showing (left) a 
rectangidar object and (right) how 
that object looks when focused on 
the retina of the eye 

matic (most of us are shghtly so) 
If the eyeball is too long, we are 
short-sighted, and we cannot see 
things clearly if they are more than 
a few feet away If the eyeball u 
too short, we are long-sighted, so 
that we see things in the distance 
clearly but not thmgs dose to 

The second important foauing 
surfaces are those of the lens In 
youth this structure u elastic, and 
swells into a more globular form 
when the muscles holding its 
suspensory tackle contrad So 
youth can focus thmgs near to 
Old-age vision, which b^ins at 
forty-five, is due to the lens losing 
Its elasticity Even thou^ old 
people contract those musdes, the 
lens will not bulge and focus near 
objects Therefore the old take to 
spectacles which have a bulge on 
them 

(2) The Ear (see Fig 56) This 
consists of three paits (a) the 
external ear, consistmg d puna 
(havmg decorative function o^ m 
Man), and a tube (meatus) which 
conduds sound to a membranous 
drum, ib) the middle ear, comistutg 
of an expansion at the upper end 
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three tmy bones (ossicles), (c) the 
internal ear whm the sensory 
apparatus is situated The internal 
ear IS of two parts the vestibule 
and the cochlea The vestibule has 
three semicircular canals in it, and 
two snull sacs (the utricle and 
saccule) The canals give data about 
our movement in space the two 
sacs about the position of the head 
m space The vestibule has to deal 
with balance When, by some 
chance due to rotation, alcohol or 
disease, it sends confusing messages 
to the bnun, vertigo (giddmess) 
results 

The cochlea, a coiled structure 
like a snail, contains the end organs 
stimulated by sound, those respon- 
sne to high notes are at the lower 
end, and those to low notes at the 
higlw end Deafness may be due 
to wax m the meatus impeding the 
movements of the ear drum, to 
faulty conduction of vibration 
across the cham of ossicles to the 
oval wmdow opening mto the 
inner ear, and to di^enerauan of 
the nerves m the inner ear. 

If the semicircular canals are 
attacked the person suffers from 
severe attacks of giddiness, if the 
codika, be becomes deaf. Deafness 
due to wax can be cured by any 
doctor: the other troubles are 
usaaQy mcurable. 

(3) SmeH and Taste These are 
iMMiiy confused Smell arises 
from the stimulation of a tmy 
patch of nervous tissue high m the 
nasal mucous membrane Taste 
anses from stimulation of the 
taste buds of the tongue. 

Then are only four tastes. 
Sweet amk conversely, sour (these 
ansa from the front of the tongue), 
latter (the back of die tongue) and 
salt (general, all over the tongue). 
Odours are maqy and various. 


The sense of smell is very deficient 
in Man, when compared with that 
of animals, but none the less it is 
the chief sense stimulated by a good 
meal Without a sense of smell, 
life, and particularly eating and 
drinking, would be much less 
mterestmg 

(4) Touch The skm, spread out 
over the body, is beset with myriads 
of sense organs But these are not 
distributed evenly, nor is the sensa- 
tion evoked from each one the 
same One spot will react to heat 
and another to cold , some purely 
to touch, others to pam Two 
observations may mtrigue the 
reader Though he can feel the 
two pomts of a pair of dividers as 
two if they touch the skin simul- 
taneously at one twenty-fifth of an 
inch apart on the tip of the fore- 
finger, they have to be an inch 
apart at least on his back If a 
cold spot IS stimulated with a very 
hot It may evoke a sensation 
of coUI 

(5) Kumsthetic sense (or a sense 
of movement and position m space) 
Every normal person knows where 
each part of his skm is, without 
lookmg at the place m quesbon. 
He can find his mouth m the dark. 
This IS due not only to sensory 
apparatus m the skm and tandems, 
but to specul sense organs m the 
muscles which apprise him of 
exactly how much those musdas 
arecootneted Though denied for 
long this muscle sense is now 
accented as a fact by physiologistB 
and psychologistt All sensory 
impulm from the skm and museles 
travel by sensory nerves to the 
central nervous system. Withm it 
the temperature and pare sensory 
unpulses run together, wfads the 
touch unpulses trevel by sepantn 
paths. All ultimately get to the 
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FiS. 56. Part section of human ear showing ho\^ sound inyiulses are 
conveyed to the auditory nerve 


optic thalamus, whence all but the 
paui impulses are relayed to the 
cerebral hemispheres and reach a 
convolution just behind the motor 
areas (see Fig 51) Pam is not 
represented in the hemisphere but 
stops short at the thalamus How 
we localize a pam m, say, a finger 
IS not clear, but it must be sup- 
posed that It IS due to the accom- 
panying touch impulses 

me^iOkm by Chsmleid htaas 
A country has other means of 
mtegration than by telegraph, tele- 
phone and radio It is inte^ted 
by Its roads, its railways, its omni- 
buses and lU postal services These 
are slower means of mtegration thui 
the electncal methods Sunilarly 
the body u integrated by its circula- 
tory system of blood and lymph 
The body posu diemical messen- 
gen called hormones into the arcu- 
latory byatem to bnng about 
changns elsewhere for which thwe 
It no immediate hurry Thus, all 
the mammary glands of a bitch 
develop at the same rate, even if all 


nervous communication between 
them IS cut All the parts of a 
growing child grow at a defimte, 
controlled and co-ordinated rale 
All the signs of puberty appear m the 
different parts of the body at about 
the same tune withm a few months 
For this integration a set of 
mtenuil secretoiy glands which 
secrete hormones mto the blood 
have been developed The mam 
glands (see Fig 57) are as follows — 

(1) Pituitary gland This is situated 
at the base of the skull, and 
controls, among other thmgs, 
the rate of growth of the bones, 
the onset and mamterumoe of 
sex acuvities, the flow of milk 
from the mammary glands and 
the concentration ^ the filtrate 
from the blood m the kidneys 
to form urine 

(2) Thyroul gland This is situated 
just over the Adam's apple, and 
it controls the rate at which the 
cells of the body bum 19 conv 
busuble material (a person with 
under-active thyi^ feels the 
cold, with an ovsr^acbve 
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the human body The thyroid gland 
u between the four parathyroids 

thyroid he is always too warm) 
It IS controlled partly by the 
pituitary gland and alro influ- 
ences the sex glands 

(3) Parathyroid glands These are 
imbedded in the thyroid, and 
they regulate the amount of 
calaum m the blood 

(4) Thymus gland This is dose by 
the breast bone, and It appears to 
delay the onset of sex activity 

(5) Pancreas This, apart from its 
fiincuon m secreting ferments 
mto the ahmentary tract, se- 
cretes a hormone into the Uood 
called Uuudn, which enables the 


cells of the body to bum glu- 
cose (when defective the person 
suffers from sugar diabetm, and 
insuhn must be given to him 
artificully) 

(6) Stgfrarenal bodies. These are 
glands perched on the kidneys, 
which (e) control the amount of 
salt (sodium dilonde) excreted 
by the kidneys and alter sex 
manifestations, and {b) secrete 
adrenaline into the blood stream, 
which enables the person to 
meet the vicissitudes of hfe 

(7) Sex glands Apart from manu- 
facturing sperm and ova, these 
also secrete into the blood 
hormones, which produce male 
characteristics in the male and 
female characteristics m the 
female When a fenude is preg- 
nant, a hormone presides over 
the changes whi^ take place 
during pregnancy 

It IS 9 tascinatmg subject and by 
no means has the last word been 
said and wntten about it We owe 
our personalities as much to these 
internal secretory organs as to the 
nervous system we inherit They 
have been dubbed * the glands of 
destiny,” but that is going some- 
what far and beyond the evidence 
that has yet been accumulated. 

SprriTf and Vartotm 
When we look at animals and 
plants even the youngest of us can 
see that there are natural groups, 
each presenting defimte likenesses 
among its members Lions and 
tigers are more like cats than they 
are like dogs, and wolves, jackals 
and foxes are more like dogs than 
cats In the same way roses are more 
like the blossom found on apple 
and may trees than hke dandelions 
and daisies It is the work of the 
naturalist to mvestigate these like- 
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neHes and diflfoimoes and to work 
out their daanficabon 
He arranges them m famihes, 
georn, species and varieties The 
dog family comprises the dog, fox, 
jadosl and wolf The foxes form a 
genus of this family Among the 
foxes we can differentiate between 
the common red fox, the Arctic fox, 
the Bengal fox, the Fennec fox and 
soon Each of these we call species 
In the same way we put the yellow 
water ms and the common garden 
flag m the same genus, but call them 
separate species Within the species 
there is considerable vanatum, par- 
ticularly where Man has taken a 
hand in selection The toy terrier 
and the St Bernard are both dogs, 
and the varieties of roses and garden 
irises evolved from a single species 
are innumerable We speak of the 
mdividual sorts as varieties 
Quite where the species end and 
the varieties begin is a difiicult 
problem Once upon a time it was 
thought that the distmction lay in 
the possibility of cross breedmg 
It was said that two species could 
not cross breed mdefinitely Either 
a matmg was mfertile, or if fertile 
the offspring showed signs of in- 
capaaty for reproduction Tlius 
the cross between a horse and a 
donkey is the sterile mule, and the 
cross between a canary and a finch 
IS an infertile **mule*' canary 
Similarly the cross between a pmk 
and sweet william is stenle But 
that dHtinction has broken down 
beca us e it has been found that m 
some cases arumals and plants 
ediidi are unhesitatmgly classed as 
belonging to diffbrent speaes, inter- 
breed freely Hooded crows inter- 
breed with carmm crows and theu- 
ofhpnng are fertile Treelupmsand 
the common garden hipm inter- 
breed and have produced the mag- 


mficent and fertile Russell hqnn 
White, black, yellow and red 
skmned human beings mterbreed 
freely and so are usually termed 
varieties of Man (/foifiojupiefu) In 
fact, biologists have been driven to 
say that “a species is a group of 
ammals (or plants) that has been 
defined as a species by competent 
systematists " Competent system- 
atists can, of course, differ from 
each other They may divide 
brambles and wild roses mto as 
few species as two or as many as 
sixty-two' 

This shading off of vaneties mto 
species IS what might be expected 
on the assumption that hving 
organisms have evolved from a 
common stock, but not on the old- 
fashioned belief that each speaes 
was due to a special creation, fixed 
and frozen for all tune from the 
beginning of tune In all that has 
been wntten above it has been 
assumed that hving thmgi have 
evolved from a common stock— m 
other words the theory of evolution 
has been accepted 

EfohitioB 

The evidence in favour of evolu- 
tion is summed up as follows — 
(1) Geology We have now a means 
of estunatuig the age of rocks 
and we can safely say that the 
earliest well-preserved fossils of 
hving organisms— the tnlobites 
—existed more than 500 milhon 
yean ago Fish appeared some- 
where less than 400 milhon 
years ago, land plants 360 
millKm years trees about 300 
million years, amidubu (frogs, 
etc) somewhat later, nptiks 
about 200 million, mammsOs 
about 150 million yean, buds 
roughly 120 million yean, 
plaoental mammals some 60 
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millioo yeirs ago. and modem 
birds between 30 and €0 milbon 
years ago 

(2) Simlanty of Plan The verte- 
brates, for example, are built 
upon the same plan, and this 
plan extends to details as wdl 
as general structure The flipper 
of the dolphm and seal, the 
wing of a bird, the forefoot of 
a horse, the wmg of the bat and 
the hand of the ape present 
remarkable likenesses This is 
best explamed by the theory 
which states that they have all 
developed by modifications 
from an ancestral forelimb 

(3) Musing Links In geology, as 
mvestigations of fossils are ex- 
panded, we continually find 
fossil remains which provide 
links between an animal (or 
plant) as we see It today and 
the animals (or plants) millions 
of years ago from which it 
developed Perhaps the best 
example is the horse In geo- 
logical data, we can, as it were, 
watch the development of the 
modem horse from a creature 
about the siae of a dog and 
having three toes We can see 
the suppression of two of the 
toes till th^ forai the splint 
bones of the foot of the modem 
bone The original dog-sized 
animal is, or was, somethmg 
we should call a horse, it is 
true— 4wt how unlike the mod- 
em horse' Fossil remains have 
given us missing links between 
rapCiks and birds, and between 
the prese n t-day elephant and 
Ins anoeslors away back 30 
fiwiiiaii yean ago 

<4) VuHgtal Structims We find m 
modem animale veetiges of 
etnicturee which fiilflUed a uee- 
Ad putpoee in ttmr aneeetors. 


but which have become useless, 
or even a nutsance, in the 
animal of today A good ex- 
ample u the splint bones of the 
horn Another is the posses- 
sion of cilia by the male cell in 
the maiden-hair tree 

(5) Embryology As the young of 
ammals are watched m their 
development from the fertilized 
egg cell to the mature form we 
see that at the earlier stages they 
are all very much ahke The 
early embryos of cat, hen and 
snake are so ahke that they aie 
hard to tell apart Moreover 
the heart, main arteries and 
neck regions are built on the 
same plan as a fish The cat- 
embryo s heart is not divided 
mto four chambers, but is hke 
the heart of a fiJi, and the 
neck is furnished with gill slits 
This leads to — 

(6) Recapitulation The embiyo 
recapitulates— not fully it is 
true— Its ancestral history A 
mammalian embiyo appean at 
one stage of its history to belong 
to the fishes It is not until 
later that it differentiates mto a 
true mammal Fossils suggest 
that the modem horse has 
arisen from a three-toed ances- 
tor All these observations, 
and multitudmous others, can 
most simply be explained 1^ the 
assumption that animals and 
plants denved from a common 
stock m the dun geological past 
In fact, this theory dominates 
the whole of biology and has 
ex t en d ed its influence mto all 
our ways of thinking today not 
only of zoology and botany but 
mto other much remoter sub- 
jects, such as theology It is, 
of course, applied to Man also. 

Fossil reoaoM show that some 
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Fig. 58 Diagram showing the bodily resemblance of the chimpanzee, 
gorilla and orang-utang Note their likeness in bodily form to Man 


creature bearing human character- 
istics appeared on the earth about 
10 million years ago. long after the 
first mammals appeared Man is a 
vertebrate a mammal and a pri- 
mate, 1 e he IS built on the same 
plan as a frog a dog and a monkey 
He IS more like a dog than a frog 
and more like a monkey than like 
a dog He differs less in his make-up 
from an ape than apes from other 
monkoys Man in his structure and 
development is zoologically akm to 
the chimpanzee, the gorilla and the 
orang-utang (see Fig 58) 

Man's VertlgiBl ChiBnetarMkB 
There are missing link|, too, be- 
tween man and his ape-like an- 
cestors Fossil remains have been 
found, m Sussex, Java, Africa and 
the Continent of Europe, of animals 
whidi were not apes but possessed 
human diaractenstics-^the large 
skull cavity, the freely movable 
■edc, the erect posture One of 
them, though probably not duecdy 
on Man's ancestral li^ bunad Its 


dead with their hunting weapons, 
which suggest that it (he*^) had 
some dim idea of immortality 
Man possesses many vestigial 
charactenstics, such as musdes to 
move the hairs of the body "Goose 
flesh" has no advantage to Man 
It does not keep him warm, as 
erectmg the hair in a furry animal 
or \he feathers in a bird docs, nor 
IS It likely to frighten his enemies 
He has muscles to move his ears, 
though the pinna of the external 
ear has no value m tdling hun 
whence a sound is coming He 
possesses a small useless mctitating 
(winking) membrane m his ^ On 
anunals it is a fiinctioning organ, 
and It sweeps across the eyeball 
from time to time, moistening it 
and wipmg it dean) Some men, 
and fewer women, possess a pomt 
to the ear, bespedung ammal an- 
cestry Fmally, Man m hn em- 
bryology exhibits recapitulation 
At an early stage, Man has gill 
ckfts, a tad with muadea to wag 
It, and a fliny coat A neato n 
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baby can aupport its own wa^ 
like a chunpanzee baby, and it has 
ptehensile (grasping) toes like a 
monk^ Moreover, the chemistry 
of Man's blood shows likeness to 
that of the monk^ If a rabbit is 
uyected from time to time with 
small quanuties of human blood it 
gams the power of preapitating 
human blood At the same tune, 
It also gams a power of preapitating 
monk^ bloo^ but not the blood 
of other animals— the closer the 
cousinship to man of the monkey 
concerned, the greater is the power 
of preapitation There is also a 
rare mhented characteristic of 
human blood which is closely allied 
to that of the rhesus monkey Thus 
the evolutionary theory includes 
Man m its ambit 

Ongn of Spedes 

There is no satisfaaory theory to 
explam why evolution has taken 
place, but there is much magnificent 
work to show how it takes place 

Darwm thought that the inevit- 
able chance variations which occur 
m all hvmg thmgs were preserved if 
they proved of advantage in-the 
stnig^ for existence No two peas 
m a pod are exactly the same size 
It was ongmally believed that if, 
say, a snudl sized pea gave a better 
chance of survival to the pea plant, 
then the large peas would duninish 
m number and the small peas in- 
crease till they dommated the situa- 
tion Unis natural selection would 
wipe out the one and preserve the 
other. By the addmg up of small 
ehflnee variations a new species 
would arise— hence the origin of 
species But mvestigauon has 
shown that these chance variations 
are not inherited and we have to 
look elsewhere. 

the ^^ynning of the twenti- 


eth century mtennve work has been 
done on the sports (freaks of nature) 
which suddenly appear m hvmg 
organisms and whi^ are mhented 
The ordinary grey-brown rabbit 
may throw a white or a black sport 
A blackbird may have white oiT- 
spnng Human bemgs may sudden- 
ly throw a sport having no pigment 
(they are c^ed albmos, a^ have 
white hau-, pink eyes and a skm 
which will not sunburn) Other 
sports are deaf-mutism, failure of 
the Uood to clot (hemophiliacs or 
bleeders), and possibly the allergic 
diseases, such as asthma, nettkrash 
and hay fever, are due to "sport " 
Sports occur notably m cousin 
marriage among human bemgs 
Sports (or mutauons as they are 
call^) anse from the alteration, 
malformation or droppmg of a gene 
(see page 163) If the sport is 
advantageous, the anunals or plants 
possessing it beat the others m the 
struggle for survival Very often 
sports are the reverse they are 
disadvantageous and as such would 
be stamped out by natural selection 
The origin of speaes seems to be 
the result of the adding up of 
advantageous sports Thus genetic- 
ists (saentists who mvestigate in- 
heritance) are back in the old Dar- 
winian attitude of mind, which was 
supposed to have been discredited. 

X-rays and poisons have been 
used to alter genes and produce 
sports artificially Flowers mutated 
artificially are on the market and 
the future will present us with many 
artificially mutated animals also. 

MiM's Umiy of lahrtaace 
The first work on the fheton 
governing inheritance was earned 
out half-way through the nineteenth 
century, but it was buried m an 
obscure Silesian scientific journal. 
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only to be dumteirad et the turn of 
the century Hie Abb6 Mendel, of 
Brno, worked on peas and deduced 
rules which have been found to be 
true not only for plants but for 
animals There is a master plan for 
inhentance embraang every type 
of living thing investigated If a 
yellow culinary pea is crossed with 
a green pea the offspring are all 
yellow If these are allowed to 
mbreed— fleas, sweet peas, wild peas 
normally mbreed— the results are 
not all yellow peas One-quarter 
are green peas, and three-quarters 
are yellow But of these three- 
quarters one-third are pure yellow 
and throw nothing but yellow off- 
spring, but the remainder are hy- 
brids and throw offspring one- 
quarter of which are green and 
three-quarters yellow, and this goes 
on mdefimtely generation afl^ 
generation 

From experiments such as this 
Mendel deduced the rule that the 
male cell or the female cell can 
carry only one character, i e yellow- 
ness or greenness If a * yellow” 
male mates with a “green” carrying 
female the result is a hybnd m 
which the yellowness dominates the 
situation but the greenness retues 
mto the background When these 
plants form sex cells they can pass 
either “greenness” or * yellowness” 
into such cells but not both at the 
same tune The gametes (sex cells) 
are pure for greenness or yellow- 
ness This IS summed up in the 
phrase the “purity of the gametes ” 

Let us apply this to somethmg m 
human mhentance Blue eyes and 
brown eyes behave like greenness 
and yellownen in culinary peas If 
a person m whose ancestral tree 
thm have never been blue eyes 
marries one with blue eyes, the 
cfaililien will all have brown eyes 


Should two brown-eyed people who 
came from parents both having 
brownness and blueness m theu 
inheritance marry, three-quarters of 
their oflbpnng would have brown 
eyes and one-quarter would have 
blim eyes, but of the brown eyes 
one-third would be pure brown and 
the remainder be impure brown, 
that is they have the power of 
handing on blue-eyedness It is 
mteresting to work out pedigrees of 
eye colour in one’s own family, and 
d^uce who is pure brown, impure 
brown, and blue (blue is always 
pure) Thus the writer’s parents 
were both blue-eyed and so he and 
his brothers have blue eyes He 
married a blue-eyed woman and 
hts children are all blue-eyed But 
one of his brothers married a pure 
brown-eyed person and his children 
are “impure” brown-eyed One 
child married a pure brown-eyed 
person and the offsprmg are brown- 
eyed, but there is a chance that 
should any of these many either a 
bluoeyed or an “impure” Imiwii- 
eyed person some of their offsprmg 
will have blue eyes 
A set of diagrams will perhaps 
make this plain Let us consider 
the cross bmween pure yellow peas 
and pure green The gametes of the 
green peas cany one dose each of 
green and those of the ydlow one 
dose of yellow 

Gametes of the yellow peas 



Thus, the ofTspnng of union are all OY, 
that IS, every seed oontains a ydlow 
and so appears yellow 
Sunilarly with blue eyes crossed 
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with brown eytn it can be shown 
thns — 

Gametes of the brown-eyed 



Thus the offspring of the union are 
all BlBr, that is every child carries 
both blue and brown and so appears 
brown-eyed 

Suppose impure brown-eyed peo- 
ple marry Then each gamete can 
carry only blue or brown and not 
a mixture, as follows — 

Gametes of the male parent 



Inhentanoe of the children is such that 
one^uarter are Bl B1 (pure blues) 
one-quarter Br Br (pure browns) and 
the remamuig 50 per cent are Bl Br or 
“impure” browns in fact the inhen- 
tanoe works out exactly as with culm- 
aiy peas' 

Geneticists believe that these laws 
an>ly not only to such superikial 
things as the colours of se^ and 
flowers and eyes but to every in- 
heritable character, though they do 
not yet attempt to explain why one 
person is a Roosevelt, a Churchill, 
a Stalm or just you or me Th^ 
believe this because they have estab- 
lished the fact that when hving 
cells divide to form new cells they 
divide m a way that gives a ph^iosl 
basis for Mendd’s laws of inhent- 
anoe A cell does not just divide 
into two m a hafriuzard way, but 
m a definite sequence of events 

Each cell has a nucleus, as we 


have seen Just outside this nucleus 
IS a httle body, the centrosome 
(see Fig S9a) This divides into 
two and each part moves to an 
opposite pole of the nucleus (see 
Figs S9b and S9c) Then the 
nucleus breaks up mto threads 
called chromosomes— a constant 
number for each species (Man has 
forty-eight) These threads arrange 
themselves at the equator of the 
old nucleus and then each divides 
mto two (Fig 59d) One of each 
pair moves off towards a centro- 
some (Figs S9e and S9f) and then 
the threads recombme to form two 
new daughter nuclei (see Fig S9o) 
Lastly a new cell membrane foims 
between the two nuclei, and we 
now have two cells (Fip S9h) 

This IS true for the ordmary cell, 
but what about the sex cells’’ If 
these do not get rid of half their 
chromosomts when two sex cells 
umte the new cell would have twice 
the right number of chromosomes 
They do halve the number of 
chromosomes (see Fig 60) Each 
body cell has its chromosomes m 
pairs, one denving from the male 
parent and one from the female 
When sex cells are formed into two, 
the mdividual chromosomes instead 
of sphtting wander off, one of a 
pair to one pole and the other to the 
other 

It IS chance which way they go 
except that never do the pairs keep 
together 

If there be two J-shaped chromo- 
somes m the parent cell, one goes 
towards one sex cell and one towards 
the other It might happen that all 
the chromosomes contnbuted by 
the female parent should go off to 
one sperm cell and all those fimn 
the male parent to a second spenn 
cell, but that is unlikely m man with 
his twenty^four paired chraiBD- 
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fig. 60. Diagram illustrating the halving of the number of chromosonm 
m the formation of sex cells (kft) male and (right) female. 


carry sex determination is J-shaped sex diromosomes is smaller than 

in the male, but straight in the ihe other If this small chromo- 
female If a sperm canymg a some passes mto a sperm and thu 

J-shaped sex chromOsome umtes fertilim an ovum the baby resulting 

with an ovum, the oflbprmg is bound will be a boy, if the larger of the 

to be male; if it carries a straight pair passes mto a sperm and this 

chromosome the offspring will be fertile an ovum the baby will be 

female. In Man one of the paired a gut If we could separate the 
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two types of sperm aooordmg to 
whether they cany a small sex 
ohromosome or a large one— -and 
this IS not b^ond the bounds of 
possibihty — ^we could make certain 
the begetting of boys or gu-ls at 
will 

If anything so fundamental as 
sex can be earned by chromosomes, 
then It IS not asICMUshing to find 
that such things as colour*blmdness 
and lack of the power of blood to 
clot are considered to be Mendelian 
diaracteristics and carried by the 
chromosome which detonunes 
femakness (colour-blindness is 
passed on the female, but 
appears practically only in the 
male) In fact, geneticists are con- 
vinced that all our inheritance is 
Mendelian, that our charactenstics 
are handed on via the chromosomes, 
and that each chromosome cames 
a number of Mendelian characters 
each at a defimte pomt as a 
chromosome 

The sphere of influence on the 
chromosome for any one character 
IS called a gene, and our mhentance 
IS a matter of genes Maps of the 
genes on the fruit fly chromosomes 
are progressmg rapidly towards 
completion Some day thrae may 
be a complete map of the genes on 
human chromosomes, though so 
far we know httle 

All this sounds extremely theo- 
letical when put forward m this 
condensed way It is, but the value 
of a theory is m its uses A good 
theory helps to explam, to predict 
and to act on the predictions 

This Mendelian theory of the 
punty of the gametes enables us to 
explam why the Uack Aberdeen 
Angus bleed of cattle throws red 
oBspnng, why an apparently pure 
hied white-haired bitch throws 
Bnooth-hairedoffspnng, why white 


duldren are sometimes bom to 
black parents, why conaangumeous 
marriages, le marriages between 
blood relations, are more hkely to 
produce abnormalities than mam- 
age outside the clan It enables us 
to predict what this or that mating 
will result m Most telling of all. 
It enables the agriculturist to pro- 
duce new breeds of plants and 
animals with specific characters 
The most famous examples of 
the breeding of new varieties of 
plants are Little Joss and Yeoman 
wheats— smut-resuting and upstand* 
mg plants — and a variety of disease- 
resistmg sugar cane with 20 per cent 
more sugar in It We know, further, 
that nulk production in cows is sex- 
linked and IS handed on by the bull 
(this affords agriculture tte chance 
of increasmg the milk production 
enormously in a few years by 
artificial insermnation from pedi- 
gree bulls) That Mendelism works 
m practice is its vindication 

mBinop 01 i*yy*ppy id ooewy 
Biology has been, and still is, 
echpsed m pubhe estimation by the 
important sciences of chemistry and 
physics These latter offer more 
obviously concrete prizes than 
biology However, make no mistake 
about It, for Man, biology is, m 
the long run, the paramount saenoe, 
since society is biology m action m 
Man Ihen^ore every schoolmaster, 
every nurse and i^ysician, every 
pnest and minister, every lawyer 
and every politician should have a 
thorough grounding m the dements 
of biology It would be better still if 
every parent were so educated This 
IS a sweeping statement It was 
meant to be Its justificauon lies m 
the practical aspects of biology 
Genes cannot show themsdves 
fully m unhealthy mgamams ^nost 



164 


THE SCIENCE OF LIFE 


pink iweet peas are ahke in autumn 
howeiver different they were m 
qurin^ must be given a 

dianoe to develop to the full They 
are as likely to be hidden m the 
poor as in the nch, so health of the 
whole population is essential While 
the mfant mortahty is eighty per 
thousand live births in one of 
society and but twenty in another, 
biology IS insuffiaently applied, for 
mfant mortality does not spare the 
genes of gemus While there are 
typhus-ndden areas of the worlo 
no one is necessarily mfe in these 
days of aeroplanes Despite all 
precau t i o ns some of the medical 
student volunteers who worked at 
Belsen conoentrauon camp brought 
back typhus with them 
Food of which there is a world 
shortage, is the prune necessity of 
the body So society is based cm 
agriculture, not on the volume of 
trade, say, m gramophones and cos- 
metics And agriculture more and 
more is applied biological science 
It always was applied biology 
Modem biology has developed new 
(hsease-resisting wheats, sugar 
canes, tomatoes, etc By artifiaal 
insemination it has the power of 
rapuUy increasing the milk produc- 
tion of any country, for the gene for 
milk production is passed on by the 
sue The biological ccmtrol of 
insects— the chief enemy of Man- 
ilas opened up enormous prospects 
No one tramed m biology is 
likely to muddle race with nation* 
ahty and language with either or 
both There is no French “race,” 
no German **raoe,'* no BntiA 
**noB '* Though the French speak 
a Romance language and the Ger- 
mans and ^tiah, a Teuumic lan- 
guage, their genes are much the 
same Kiphng’s **Lee8er breeds 
without the law** is pm-genetics 


nonsmse Moreover, much of the 
stuff written about eugenics is false 
biology, nor, despite the poets, does 
war unprove the race In &ct, it is 
dysgemc— It makes for racial deter- 
ioration for war always lulls oil the 
young and vigorous members of the 
commumty and leaves the weak- 
lings and the elderly to survive and 
hand on the race 

The raw materials of biology are 
hvmg— not dead as m chemistry 
and physics These sciences, won- 
derful as they are, cannot hold a 
tmch to biology as a stimulus to the 
imagination The way life has 
thrust Itself mto every nook and 
cranny of this earth and the mani- 
fold extravagant, beautiful and 
hideous creative and destructive 
forms it has taken, fill the mind 
with wonder And wonder, awe, 
a sense of sublunity are no mean 
antagonists to the asocial dictator 
each of us nouiishes m his breast 

The body is a commonwealth 
We have seen that the biological 
body IS a grouping of bdlums of 
cells, all co-ordmated m their 
activity for the common good To 
each IS given according to its needs, 
from each is demanded acoordmg 
to its capacity 

This grouping of bilhons of cells 
IS integrated, as we have seen, mto 
a whole, and the mode of mtegra- 
tion of the body is democratic. 
Now society, i e Man as a body- 
politic, IS m need of mtegration. 
It— he— is not mtegrated while 
there is a starving peasant m Bengal 
or a rickety baby m the slums of 
Glasgow Fear is not, as tyrants 
down the ages have thought, the 
imme integrator of mankind, but — 
sentunental, extra.vagant, piouaas it 
must sound, and for some unknown 
raaion the last thmg any of us want 
to believe and act upon— love Im. 
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PEOPLES OF THE WORLD TODAY 

Interdependence of mankwd Physical differences i^ttsh types Rsscud 
types Afnas Nigeria and Gold Coast South jifnea Morocco Egypt 
India China United States of America Europe National traditions 
DanubUm states Turkey The Near East Palestine Russia Mongolia 
Comnumcattons and civilization Canada Japan Australia New Zealand 
South America Polynesia Sptdn Sweden Ongm of races 


E very atizen of a avilized 
country today draws uptn tte 
five contments for his common 
needs From the tropical forests 
and jungles, from the open praines 
and steppes, from the heart of 
remote mountains, from planta 
tions on the othtf side of the 
Earth the raw materials for our 
daily needs are earned over the 
seven seas to our cities 
This means that, through our 
daily food and cloUung, through 
the tools of our trade and our 
possessions, we are brought into 
contact with distant and unknown 
peoples whose labour has made our 
possessions possible 
Eveiy day the Negro cotton 
pickers of the Umted Stales of 
Amenca, the Indian women work- 
ing mi the tea estates of Assam, the 
South Amenesn gauchos rounding 
up then cattle in the Aigentme, the 
South Afincan fruit farmers, Cana- 
dum wheat fannen, Australian 
sheep and cattle fkrmeis, workers 
m the oil wells of Persia, coal- 
imnen m Bntam and workers m 
Bntiah factories, ere bound to- 
•Bther by the mternational economy 
of modem aviliaation 
The whole world nowadays is 
one maifeet place Men and 
WMoen eweryv^here are walking 
anqiona of the world's waves To 


know and understand something 
of the hfe and conditions of these 
varied peoples of the world is 
therefore to come to understand 
our own hfc better To take a peep 
mto the homes and working condi- 
tions of people throughout the 
world IS to ennch our own lives, 
and at the same time to gam a 
sense of our indebtedness to, and 
nor unity with, the rest of manlnnd, 
People all over the world are 
much more alike than we some- 
times um^ne Scientists today 
have destroyed the myth that there 
are great differences between difier- 
ent kmds of people They tdl us, 
indeed, that no pure races coast m 
the world Th^ doubt if pure 
races ever eaisted outside the heated 
imagination of a Hitler 
Amenca is spoken of as "the 
meltmg pot”, but Europe has been 
a mdting pot for a fiu- longer tune 
The British people are generally 
proud of bong mongrels, while 
Miss Dorothy Sayers has qxiken 
of "the fifty-seven varieties’ of 
peoples m the Bntiah Ues Fig 1 
IS a good guide to the predominant 
racial chamctenstics of the people 
who live m those islands Most 
pemiles on the contment of Bun^ 
however, are even more mon^ 
rtiMi the Bntnh. 

This does not mean there are no 
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differences between different types 
of man A Boer is different frcnn 
a Bantu, a Frenchman from a 
Fuian, an Arab from an American, 
and an American type of man is 
most certainly developing in the 
United States (no one could say 
that the Amencan type belonged 
to a pure race') In Europe it is 
not difficult to dutmguish a Magyar 
(Hungarian) from, say, a German 
(Teuton) though if both spoke the 
same language it imght be difficult 

The ‘‘races of men" are simply 
types differentiated from one an- 
other by certam common physical 
diaractenstics, such as colour of 
skin, texture of hair, shape of skull, 
certam bone formations and so on 
When certam combinations of 
these characteristics seem to be 
common, or very predominant, 
among a certam group or groups 
of mankind, they form the nearest 
approach we can get to a race of 
men 

Some saentists, takmg certam 
combinations of characteristics, 
have classified the races m one way , 
other scientists, takmg other com- 
binations, have classified the races 
m anothu way In two textbooks 
on the races of Man you may find 
quite different names and classi- 
fications , although there are certam 
combmauons of characterutics 
aliidi are now generally accepted 
as marking the mam physical 
differences of mankmd 

Taking skm-colour, with a group 
of other characteristics. Fig 2 
shows how the races of mankind 
are distnbuted throu^iout the 
world, but It should be borne m 
mmd that certam physical charac- 
teristics are common m all races, 
whereas m Europe, for example. 


we quite often find greater physical 
differences inside one of the races 
than we find between one race and 
another 

A popular diagram of the races 
of Man IS planned like a tree, with 
the existing races branching out 
from a mam stem It may be true. 
It probably is true, that Man has 
evolved from a common origm 
that IS from one stem, one root 
We may even thmk with profit for 
one moment of the symbolic story 
of Adam and Eve and of mankind 
as one human family 

Even if this is so, the symbol of 
a tree is misleadmg, because the 
types of men have not branched off 
from one another continually, but 
have met continually after parting 
A truer diagram would, therefore, 
represent the races of Man as a 
maze, with the paths or branches 
perpetually crossing and running 
mto one another blood mingling 
with blood agam and again 

OuMs of Type Varlatimi 

Scientists now tend to hold that 
the real differences between men 
are the product of climate and 
geographical cooditums, with here- 
dity playing only a contnbutoiy 
part, while the social hfe which 
men lead causes them to develop 
differences of nund and spint 
social life inciiMimg all such things 
as language, customs, standards of 
hvmg, leligunis, pohtical and 
national histones 

The Jews, for example, though so 
widely scattered, are held together 
tr^tions whidi keep them to a 
great extent apart from any peoples 
among whom they hve, snd en- 
courage mtermamage among them- 
selves Dr Julian Huxlqr, Professor 
Csrr-Saunden and A C Haddon 
say the Jews "are held together. 




VIg. 1. Mq» showing the distnbution cf predomindnt racial charaeteruties 
In the Bntish Isles, with (bottom l^) the various waves of traders and 
invaders that amtiibuted to Bntean's racud heritage 





9%. 2. Miv o ^ner^iud plan of the ^tMent-^lay the 

pruhmAumt nsdki/ types of mankmd throo^OMt the worU Note that Hu 
yanous types an grouped into three maht divisions aeeonhhg to skin 
pigmentatun the while skimed peoples (leiieodernd)^ the yellow-skinned 




YELLOW TYPE 

BLACK TYPE 

UtnUwrn A 0 wlne,MioAiimnrid. 
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OLACK TYPE 


• Oravtdian, Prt'Orwndiait 
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peoples (xanthodermtj, and the black-skinned peoples (melanodemd)- 
Aaermlngled witk the predominant types sham here there are many smaller 
frnpf ssseh as the abor^Uial Ahui if Japan, the Bushman of Afiiea, and 
Indkm eommwiMes who are related to the hfongtds ami American Indians. 

F* 
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partly by eoctemal pressure of 
various lands, partly by a long 
hntonc memory, partly by a sense 
of common suflfenng, partly by a 
religion These factors, acting 
through long ages, have produced a 
common consciousness ” 

In many parts of China the Jews 
have been absorbed into the sur 
roundmg population so that there 
IS now httle or nothmg to differen- 
tiate them Before the Second 
World War, it was said that the 
German Jews were on the way to 
absorption mto the common Ger- 
man stock but that Hitler’s perse- 
cutions had given a new lease of 
life to Jewish consciousness 
The organization of peoples into 
nationa] states is one prune way to 
encourage differences of mmd and 
spirit, but the longest national 
history does not destroy the physical 
differences of the atizens In other 
words, there is no nation today 
without a mixed population 
The idea of a British, a French, 
a German, or an Italian race is a 
dangerous pohtical fiction which 
was much used by Hitler and 
Mussohm and others of their ilk 
Hitler spoke of the pure Aryan, or 
sometimes the pure Nordic type 
The word Aiyan rightly refers to 
people who speak one of the Aryan 
group of languages, and has notlung 
to do with racial characteristics 
The word Nordic comes into the 
scientific classification of men ac- 
cordmg to skull dimensions Even 
here Hitler was hopelessly wrong, 
since saentific judgment shows that 
not more than 60 per cent of 
Germans are of Nordic type 
It is concluded, therefore, that 
history and geogra^y create human 
types, no less than heredity, and 
that as regards heredity men are 
all blood brotben (an unportant 


thing to remember after the greatest 
of all wars) Even iscdated peoples 
like the E^mos and the Pygmies 
are mixefl types 

The Bnti^ people have been 
made what they are throu^ their 
history and their geography A 
child m Bntam grows up mto a 
vast heritage of social life that 
moulds him uito a distinctive type 

It may be said that the British 
people are what they are— to take 
a few highlights— because of Alfred 
the Great, Wilham the Conqueror, 
Magna Garta, Shakespeare, Win- 
ston Churchill to say nothmg of 
the daily workers who have laboured 
for Bntam s progress throughout 
the ages, and the sailors, soldiers 
and aumen who have won Bntain’s 
victories History helps to create 
human types 

No less important is geography 
The Bntish people ere what they 
are because Bntam is an island, 
and was protected from foreign 
invasion for a thousand years It is 
a sobermg thought that, but for the 
English Channel, Bntam would 
have been invaded m 1940 as 
Norway, Denmark, Holland, Bel- 
gium and France were mvaded 
No one could doubt then that the 
history of the world would have 
been changed It would even have 
been changed a hundred years 
earlier had the Channel not held 
bade Napoleon 

These three factors, therefore, 
must be taken into account when 
looking at the peoples of the world 
today then physical mhentanoe; 
their history, thw geography 

UMdepMdcace of MSdM 

Above everything, it is true today 
that men of all nations are bound 
together econoniiGally No nation 
IS lelf-supporbng, least of all a 
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■mall island like Bntam, where 
some forty-fleven inillioti people 
dwell m a land less than ox hun- 
dred miles long and nowhere more 
than three hundred miles broad Of 
course, such a population is depen- 
dent on the five comments and the 
seven seas for the necessities of 
daily life But so is a vast continen- 
tal nation like the Umted States of 
Amenca 

Although the United States of 
America produces nearly half the 
world’s iron, more than one-third 
of the world’s coal, three^uarters 
of the world’s wheat, more than 
half the world’s cotton, three- 
quarters of the world’s supply of 
petroleum, and one-third of all the 
tobacco in the world, she is by no 
means self-supporting 

Many things, such as rubbm, 
cannot be grown in the United 
States of Amenca, and, smoe the 
Amencans use more rubber than 
any other nation, they are depen- 
d<mt for this vital commodity upon 
overseas trade So they are for 
many other products— for mstance, 
jute, essential for making bags, 
ropes, cordage and vanous soft 
matenals Jute is mostly grown m 
India and manufactured m Scot- 
land Thousands of men in the 
United States of Amenca walk 
about not knowing that part of 
their coat-limngs has come from 
India via Dundee 

This 18 the sort of fact we must 
estabhsh in our mmds, that the 
peoples of the world are, economi- 
cally speaking, mtemational ciu- 
aens of our world-civilization Or 
we may say that, smce the world 
IS round, and has therefore stnctly 
speaking no and no end, 

evay countiy is equally a centre 
of our com m o n civilization 

Smoe it ilhistiatM ideally the 


■stonishing contrssts of life and 
progre ss among men of many lands 
who are bound together by the 
world’s economy, let us first con- 
sider the peoples of Africa, that 
great pendant of the mam land- 
mass of the world 

Nadow of Alltka 

There are more than two thou- 
sand nations and tnbes of natives 
in Africa, each speakmg a different 
language from the rest, each having 
customs and ideas which differ 
from the others Added iq>, th^ 
make a coloured population of 
over one hundred and fifty millions 
When we consider that the white 
population of Africa is a httle over 
three miUions. but that the white 
man is largely dominant and the 
ideas of wlute civilization are 
spreadmg — ^very slowly m many 
areas— there is food forethought 
and speculation as to Africa’s 
future 

The nauve peoples of Africa are 
endlessly van^ (some charactms- 
tic types are shown m Fig 3 ) Thv 
range from the jet-black skinned 
to the light-brown skinned, firom 
the woolly-haired to those n^iose 
straight hair refuses to curl, from 
the flat-nosed and thick-lqi^ to 
the pomted-nosed and thm-hpped, 
fitim bladt-bearded men to men 
who cannot grow a beard, from 
brave warnors normally seven 
feet tall to the tiny, tumd Pygmies 

These peoples vary as widely m 
then culture Thne are, for ex- 
ample, the people of the Hausa 
tnbe (they are of Hamiuc stock 
and are Mohammedans) who dwell 
on the south edge of the Sahara 
They keep cattle, sheep and goats, 
cultivate the soil, make glass, 
weave mate and baskets, make 
their own clotbes and fashion all 
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sorts of usBftil and beautiful things 
m leather Hie Hausa make good 
stout buildings of stone and earth 
They tnule with the white men and 
rule themselves, carrymg out their 
laws through their own courts of 
justice 

In contrast to the Hausa are the 
Naron tnbe of Bushmen (of 
Hamitic-Negro stock, pagans wor 
shipping the Moon) who hve in and 
around the Kalahan region m the 
south Ihe Naron hve on fruits 
and roots they gather, and on small 
bucks and hares the only animals 
they can hunt or trap The women 
bmld rude huts out of tree branches 
and grass which they set up in little 
clusters not more than a mile or 
two from a water-hole, which they 
share with the beasu They cannot 
hve nearer to the water for fear of 
inghtenmg the beasts away, when 
they would get no meat at all 

The Naron hve with the utmost 
sunpliaty If a family is too crow 
ded m a hut, the bigger boys have 
to sleep out under the trees 
OstnclMgg shells and rough wood- 
en bowls are practically all the 
flimitore they have, since a family 
can only possess w^t its members 
can cany They wander off to a 
fiesh water-hole when the fruits 
and roots are eaten up m one place 
The men make smqxle clothes out of 
animal skins Ihe only weapons 
they have are small bows and arrows 
np^ with bone The Naron do 
not know how to cultivate the soil, 
nor how to keep animals for use 

hsponslioa of Laboar 

With this contrast between the 
Hausa and the Naron m mmd, a 
great deal of the picture of Africa 
b e c om e s plam When white men 
first came to settle m the continent, 
and found the soil good for growmg 


sugar, cotton, ooffim and other 
crops for export, they had difficulty 
IS persuading the natives to work 
for them Plantations could not be 
developed without the aid of native 
labour, but the native tribes were 
self-contauied, self-supporting and 
would not alter theu- way of life 
save under compulsion 

Thus the Kaffirs hved m their 
own kraals, whiCh wne like inde- 
pendent states on their own A 
kraal (see Fig 4) is a village of huts 
surrounded by a stockade It is 
ruled by a Mack chief The people 
of a kraal Claim the adiacent land 
for breeding their cattle and 
which they used to defend agauist 
the warriors of other kraals or 
agauist any other mvader It was 
these kraal wamors who first 
fought the British and Dutch 
farmers 

The white men had to import 
Indian labourers from over the 
ocean to open up their plantations, 
these Indians worked hard, settled, 
grew prosperous and eventually 
became landowners with their own 
farms and shops, they became a 
senous nval to the white men 
There are today half a million 
Indian settlers m Africa, who add 
to the racial mixture and proUems 
of the continent 

But not all the African natives 
were averse to co-operatmg with the 
s^tes, and throughout Africa 
today the steady advance of Euro- 
pean civilizauon is to be seen 

Tie black folk of Africa are veqr 
different from the brown people of 
India who have a avilization of 
their own and a long history to look 
back upon Ihe mass of Africans 
have no avilnation and no history 
Their past IS a blank to them, and 
their religioiis are frill of magie and 
fimr They had no readmg and 




ng. 3. Some duraeteristic African natives, skewing the wide variety of 
typesjband In the continent. Compare the broad nostrUs and round faee of 
the Masai girl with the sharp features of the Galla witch doctor; the eurfy- 
haired and bearded Abyssinian with the shorn and shaven Tanganyikan: 
and the fhdat dhfigurements of the Gombe and Bakumus women. 
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wntmg of thnr own when the white 
men came, exo^ some tnbes 
had been influent by the Moham- 
medan civilization m the ncMth and 
weet Use typical Afncans exprea 
th«r feelings most easily in dances, 
either m war dances or dances of 
joy Many ofthese dances are givm 
nowadays as shows for the whites 
and may create amusement, but 
every g^ure had significant in 
days gone by smoe they took the 
place of ritual among white people 

Steps Towsrds dwllzstiOD 
All over Afnca today are dotted 
Christian missionary schools In 
many parts the only education the 
natives get is from these missions 
Not a few of the white governments 
and some of the native govern- 
ments. however, have built and are 
bmlding schools for the natives 
Educaung Afnca is slow work 
In some parts educated Negroes 
dressed m European clothes are 
working as doctors among their 


own people, and a few miles away 
other Negroes dressed m paint and 
feathers are woriong as witch 
doctors for a savage tnbe In the 
same land are Negroes working as 
lawyers and statesmen, while others 
are still cannibals 
The recent history of the town of 
Kano m Nigeria illustrates the 
stndes which Africa IS makmg For 
ages Kano, like most native towns, 
was a mass of duty mud houses 
and tiny streets that twisted like a 
maze It was impossible to build 
drains m such a town, and it was 
easy for robbers to escape down 
scores of narrow side streets Kano 
lies in the imdst of a land inhabited 
almost entirely by black people, 
but It IS the world's best place for 
the growth of the cacao tree, and 
when the nauves began the cocoa 
trade with the white men, the 
people of Kano called m European 
architects to bufld proper striught 
streets m the town 
They pulled down hundreds of 



Fig. 4. Ard'xye view of the Kaffir kraals at AfochutB, Be eh uan a Umd 
Protectorate, wtih a sitting of the Kgotm (native cmtrt) In firogress The 
court u attended by headmen from most parts of the Protectonde and Is 
empowered to settle tUvorce actions and other eases brought by the natives 
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ndwty native hoines. made vnde 
streets, erected fine concrete build- 
ings, lud down a drainage system, 
so that a visitor to this purely 
native city today might think he 
was m some place m Europe or 
America (thou^ the style of archi- 
tecture IS African) and the only 
surprise would be at so rarely seeing 
a v^ite face 

Nigena as a whole may stand 
well for the future of Afnca It used 
to be called “the white man’s grave," 
bemg a land of fevers and sickness 
(like the dreaded sleeping sickness 
earned by the tsetse fly) It is still 
unhealthy for the white man, except 
here and there along the coast, as 
can be seen from the population 
figures more than twenty milhon 
natives to less than four thousand 
Europeans The natives, bom and 
bred here for perhaps thousands of 
centuries, have developed natural 
immumty to many local diseases 
agamst which the white man’s drugs 
and other artificial protectives are 
not always certam defences 

Three^uarters of Nigeria and the 
Gold Coak IS covered with untamed 
jungle, yet the natives produce 
nearly half the world’s supply of 
cocoa Althoui^ the ownership of 
the product, and the shipping and 
selli^ of the cacao, are vested m a 
few large white firms, the actual 
productive labour, its ctmtrol and 
organization, is almost entirely a 
blade man’s busmess (see Fig S) 

From thousands of native planta- 
ticms, throu^ tracks in the forest 
and tbft junde, the cacao is earned 
to the stations on the white man's 
roads and railways Theeffectupon 
the taflack man's life of this mter- 
national trade is prodigious It is 
not merely that gramophones ami 
wireless seto play m mud huts m the 
forest, or that naked black boys 



Cooitf with some of the large pods 
which have been cut from the trees 
shown I/I the foreground It is these 
pods which contam the famous and 
invaluable cocoa beans 

nde along elephant tracks on bi- 
cycles, or even that the great town 
of Kano with its g0,000 native 
inhabitants is almost wholly Euro- 
pean m its aspect, its streets filled 
with large lomes and buses, and 
set with cinemas and shops, but 
that the nabves of Nigena and the 
Gold Coast, as a whole, buy more 
goods from Bntam each year than 
do the citizens of the Umted States 
of America such a fact establishes 
the relations between white men 
and black m Africa today 

Sooth Afrfeaa Races 
This harmony of mtematiCHial 
trade, penetratmg the jungfe fest- 
nesses of Nigena and the Gold 
Coast, IS not found m parts of 
Africa that are more fully develop- 
ed, and where proportions between 
black and white are more even In 
the Union of South Afnca, for 
example, the proportion is about 
two milhon vdute to nine and a half 
milhon coloured people 
In South Afinca neither the black 
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populatioB DOT the TviBte If homo- 
geiiBOiis The native people beloos 
to a great variety of tnbes and types, 
duefly Bantu and Hottentot, and 
there are numerous Indians and 
some other Asiatic traders Tlie 
vdutes consist of the descendants of 
the early Dutch settlers, the Boers, 

form more than half (S8 per 
cent) and speak Afrikaans, a variant 
of Dutch Many of these Afrikan- 
ders do not speak English, and few 
dt the English-speaking whites can 
talk Afrikaans 

Here m South Africa is (me of 
the world's centres of raoal stress, 
althoui^ owmg to the fact of union 
and gocxl government, the problems 
of the races are well on the way to 
solution (we must continue to use 
the word races for peoples so clearly 
differentiated) Many whites are m 
fkvour of educatmg the blacks and 
advancuig them econamcally, 
othen fear the efiects of black com- 
petition upon white standards of 
hvmg So far, it has been the low 
standard of Imng of the coloured 
men which has proved the greatest 
burden to the whites, for so 
many of the less suooessful white 
men have found it difficult to get 
work beca u se the unskilled labour 
IS given to cheaper blade workers 

Colnr ProMi la Africa 

This colour problem troubles 
people throughout Afina It is 
necessary to understand that there 
IS little or no racial antagonism bo> 
tween whites and coloured peoples, 
but that the problems are purely 
economic, arising from the lower 
standard of livmg of the coloured 
man which enables hun to be hired 
more cheaply, ama be is generally 
with lem The white man. 
It most be remembered, has been 
bom mto a neb and complex cul^ 


tine his needs are greater than the 
simpler-hvmg native Would tt be 
wise to try to develop the Mack 
man's needs, to educate him as 
fiilly as the white man, to raise him 
economically nearer to the white 
man's levd? 

It is difficult to answer this ques- 
tion, because the question ita^ is 
one of the prune, msistent facts 
about modem Africa The fact is, 
of course, that the question is 
answering itself slowly and the 
black peoples of Africa are advanc- 
mg with the aid of modem means 
of communicatKMi It is significant 
that smoe 1938 over two hundred 
native trade umons have been 
formed m Britain s African cokxual 
possessions this is the fint time 
that the nativm have found political 
and economic expression of then 
aspirations 

The ideal of Africa was well 
expressed by a great black man. 
Dr Kwegyn Aggrey, of the Fanti 
tribe of Negroes, who hkened 
black and white m Africa to the 
notea of the piano, saying that as 
both black notes and white are 
needed for harmony, so black and 
white men working together for 
mutual benefit are needed for the 
true aviluation of Africa This 
ideal will be readied only when the 
black peoples are developed enmo- 
mically and culturally to than 
bidwst possible level (which may 
not m the end be so high as that 
of the whites, but which is probably 
much higher than most of the black 
people have yet attained) 

Die notion that black peo|de 
may make white people poor, or 
that white people must kew black 
people poor, fiub to tato mto 
account the basic resouicm of 
Africa, which, when fully devdofv 
ed, can offfar inoompambly more 
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thn all that taaa to iiir ben 
produced That is saying a peat 
deaU whn one coosKien that to- 
day, at Johannedmig m the Trans- 
vaal. Mack ininen eadi year dig 
up half the gold produced in the 
world, about £40 million worth, 
and that Cape Province and the 
Transvaal pr^uce more diamonds 
than any other land, about £10 
million worth annually— and these 
glittering substances are but the 
luxuries of Africa s abundant soil 

How great are the resources of 
Africa' And so much of her 
resources is as yet untapped, from 
the untouched ores in Abyssinia 
and the Atlas Mountains of the 
north and the jungle mountains of 
the east, to vast tracts of jungle 
whidi could be cleared and agricul- 
turally employed by the native 
peoples 

Two brief pictures must suffice 
to illustrate development m parts 
of Africa not yet mentioned 

DevdopnNat of Moneeo 

Morocco, in the far north-west, 
18 a land about the size of Spam 
It IS cut from the dead Sahara by 
the massive, snow-dad Atlas Moun* 
tarns, and u a fairly fertile, equable 
region Until the last thirty years 
or so, Morocco had been isolated 
from Europe for centuries, chiefly 
owing to enmity between Moham- 
medans and Christians Thepeoples 
of Morocco hved as they had done 
since the tune of Mohammed, 
untouched by Western ways 

Subdued 1^ the French, under 
whose protection they now eiuoy 
a semi-mdependence, Western ways 
ha¥e even yet but barely penetnip 
ted. Ihe French conqueror and 
first Fkeoch ruler of Morocco was 
the flunous Marshal Lyautcy, per^ 
haps the greaieat colonud governor 
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France has ever produced Lyautey 
made hunself so bdovud by the 
Moroccans that he was the only 
Christian ever to be allowed inside 
the forbiddro precmcts oi the 
mosques, which are always forbut> 
den to non-Moslems WhenLyau- 
tey lay dymg, prayers for his 
recovery were said m the mosques, 
surely the greatest tribute ever 
offered by men of one religion and 
one race to a man of another 
The result of Lyautey's work is 
seen today m the great native 
cities of Morocco, whidi, like the 
medieval towns and cities of 
Europe, are surrounded by casUe 
walls, sometimes many miles m 
length, and reached through mas- 
sive easily-guarded gateways m the 
walls Inside these walls the hfe 
of the native cities carries on today 
as It did a thousand years ago the 
streets narrow and wmding, chaiao- 
tenstically covered m by trelhi- 
work to keep out the burning 
African sun from the shops, which 
are mere oqiboards or caves m the 
street walls Rarely is a European 
face to be seen m these native 
streets Outside the walls, a mile 
or so away— never less than a 
quarter of a nule— the French have 
built their new European towns, m 
which European life and trade 
flounsh, and through vduch the 
land IS being developed 
Here are two diTOnct races, 
hving differently yet respecting 
their diffinences, benefiting from 
one another only to the extent 
which they desiie It is to be noted 
that m every aty of Morocco— 
and some crties are immense^ such 
as Marrakesh, the ancwnt capital, 
vnth a populauon of 250,000— 
there is alwi^ to be found a die- 
tinct Jewish quarter m some of 
which the Jews are known to have 
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lived Bmoe the tune of the dupenal 
from Palestine 

The natives of Morocco are 
almost all the Berber race, the 
ancient natives ivho were there 
before Mohammed, but m the 
aties and towns and on the coast, 
they hve like Arabs and are 
Mohammedans, while the peasants 
of the countr^ide live entirely 
differently, bemg pagans who can> 
not read or write To take one 
difference the Mohammedan Ber- 
ber wcHnen never appear m public 
without the face tightly veiled, 
whereas the pagan Berber women 
do not cover their faces, but appear 
as freely as European women 

Life ta Modem Egypt 

Then for our second and last 
picture let us go to the other side 
of North Afnca, to the land of 
modem Egypt, where there is httle 
segregation of races and where the 
land IS more fully developed 
Egypt 18 , of course, an mdependent 
kmgdom, and its contrasts are 
first and foremost the contrasts of 
Nature 

Egypt IS a mighty oasis in the 
Sahara Desert, 600 miles long, 
never more than twenty miles 
wide, made by the great River Nile 
From an aeroplane one can see 
two hard wavy Imes where the 
desert ends, and between them the 
green vall^ of Egypt On the 
ground there At places where it is 
possible to stand with one foot cm 
the dry dead desert sand, and the 
other on moist hving soil 

Egypt used to be dependent on 
the annual floodmg of the Nile for 
the watering of its fields, made 
fiatile by the mud brou^ down 
by the nver from the highlands of 
Ahyssuua and the tropical regions 
of Kenya, Uganda and Tanganyika 


The most important single act m 
recent Egyptian history was the 
construction by British engineen 
of the Aswan Dam m 1903 
At Aswan, where the Nile leaps 
down a cataract and Egypt proper 
begins, the engmeers flung a vast 
concrete barrage to regulate the 
flow of the stream and make Egypt 
mdependent of the annual floods 
By means of huge reservoirs filled 
at flood time, and a vast network 
of irrigation channels, the whole 
economy of Egypt and the life of 
the people have been changed 
Twelve hundred square miles of 
desert are now made to yield 
harvests At one pomt, Kom 
Ombo, for instance, which had 
been throughout history a wilder- 
ness of stones and jackals, fru^ 
villages now stand m a green land 
and 50,000 men work amid sugar 
canes and bananas, wheat and 
vegetables Hie controllers of 
Egypt’s economy are now the 
bvdrological experts m their sta- 
tions along the Nile’ The great 
nver has been conquered by scienoe. 

Yet many of the feUahm, those 
peasant descendants of the Ancient 
Egyptians, do not benefit from these 
modern developments The growth 
and export of cotton— Egyptian 
cotton IS long and silky and is the 
finest m the world— is m the hands 
of vanous magnates, many of them 
Egyptians The distnbution of 
wealth m the land still leaves the 
fejlahm to their mud-hovels, their 
Ignorance, their poverty and their 
hard work It is a human con- 
trast to see, beside some great 
modern power staUon, supplying 
electricity to Cairo or some other 
city or town, the patient copper^ 
coloured fellah working his shabtf, 
a sunple pole with a weight at one 
end and a bucket at the other. 
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iBbonously raising water for bu 
crops (see Fig 6) Tlw shatbtf 
dates from the time of the Pharaohs 
Beyond the Nile to the east, on 
the confines of Egypt, whne 
Afiica comes up to Asia, lies one 
of the great highways of world- 
trade, one of those focal-pcunts 
where men of all nations are 
brought together and commerce of 
every kmd can be seen 
On the Suez Canal one can see 
ships filled with tea and cotton from 
In^ with nee and silk from 
Burma and Chma, with oil from 
Persia, with rubber from Malaya, 
ships passing between the ports of 
EaM Afnca and Europe, liners 
gomg to and from Hong Kong, 
Yokohama, Sydney, London, Liver- 
pool, Hamburg, ships on their 
way between Amenca and India, 
ships going from Amsterdam and 
Rotterdam to Java and Borneo 
A day or two beside the Suez 
Clhnal would convinoe anyone of 
the vital reahty of world trade 
through which the comments are 
bound together 

It will be mteresting to follow 
for a moment one thread m this 
vast warp and woof of world 
trade , and m view of the previously 
mentioned importance of jute m 
the international relations of the 
Umted States, let us return to the 
subgect Jute, m any case, aptly 
illustrates the common ignorance 
of those vital materials which link 
up the homes and hves of peoples 
separated by the world's oceans 
Jute IS a commodity few of us 
see m its raw form or know any- 
thmg about, yet it enters mto our 
daily hves as fiiUy as bread or meat 
It 18 used m the making of carpets 
and linoleuiiis. string and twine, 
bap and sacks, to say nothing of 
maiqr materials such as coat lininp 



Pig. 6 Native farmer uainfg a 
shaduf to raise water from the Nile 
to ku fields 


If the jute sent from India to Dun- 
dee via the Suez Canal in any one 
year were stretched out straight, 
it would readi from the Earth to 
the Moon and back agam 

ladla’i Martial Worhan 

Calcutta is the second city of ^ 
Bntish Empire, with nearly two and 
a half milhon mhabitants, only a 
few thousands of whom are Euro- 
peans Dundee is the chief jute- 
manufactunng town m the world 
All the jute used in Dundee comes 
through the port of Calcutta Along 
the banks of the Hoogfaly River at 
Calcutta are more than sixty great 
jute milb, in which are sixty thous- 
and looms and more than a milhon 
spindles 

The jute mills (rf'CSalcutta, and the 
wide jute fields (see Fig. 7) that 
spread for hundreds of miles 
through Bengal, together with the 
work of transport by nver and 
overland, employ upwards of two 
millio n Indian workpeople Men 
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are employed moatly in the mills cutta in the east and Bombay in the 
(Calcutta has a population of two west, are two vast eaoeptions to the 
men to every woman), women almost univeiaal rule that lndia*s 
mostly in the fields. population is a peasant population. 

Picture the pattern of life laid De^te the size of Calcutta and 
down for these millions of workers Bombay and a few other cities 
by the world's daily need of string (Bombay has a population of nearly 
and sacking and linoleum. one and a half millions, Madras 

Calcutta is also the shipping port and Hyderabad of about three- 
for nearly half the world's supply quarters of a million each), thedty- 
of tea. The greatest tea-growing dwellers of India form but a frac- 
area in the world lies to the north tion of the total population of about 
of Calcutta, in Assam. The work three hundred and eighty-nine 
on the tea plantations is largdy millions. India has about three 
undertaken by women and girls times the population oi the United 
(see Fig. 8), who can be counted in States of America, although little 
thousands as they pluck the leaves more than half the area of that 
firom the plants and carry them in country Qiuiia, 1,576,000 sq. miles; 
baskeu to the drying grounds and United States, 3,026,789 sq. miles), 
stores to be wei^ted and sorted. If one stands upon Malabar HiU, 

India's two great seaports. Cal- above Bombay, one looks down on 



!■%. 7. Natijfti cutting Jutt In the Jute fieUt wUeh exttudumkundreieef 
wdke fe Bengal, Note the etdck need far the pmpoee. 




Fig. 8 Typtcal tea plantation m Assanit Indta^ showing native women 
and one of their children ptckmg the tea leaves 


the greatest cotton-spinnmg and Plain of Hindustan, which is a 
weaving centre in Asia, beneath thousand miles long, through the 
whose rocrfs over a quarter of a centre of which rolls the broad 
million Indians work m more than ahinmg stream of the Oangea 
eighty great cotton mills Here are thoumnde of villages sur- 

rounded by hundreds of thoimds 
India’s PeaMHt Woriun of fields m which grow wheat. 

But the typical scene m India is barley, rice, potatoes and other 

the rural area— ^hich means mile crops 

after mile of lean brown bodies There are said to be at least seven 
toiling m the fields from dawn to hundred thousand villages m India 

dusk, with no tnaghinaa to help — Hisually these are dusters of huts 

them, every job of work having to mostly roughly made of mud and 

be done by hand (or foot) some- bamboo sucks The best type of 

times with the slow help of cattle village is probably found bordenng 

or eleidiaiits the tea and cotton and jute estates. 

It takes an Indian peasant per- or the nee fields, the less prosperous 

haps SK weeks to do what a Western and more common type of village 

&nner can do m one day It takes being largely self-supportiog, often 

forty days of one Indian peasaiU’s remote frtnn avihzation, hard by 

labour to raise an acre of wheat some tract of jungle. 
OnamodernizedfiummtlieUnited In many areas, partieidaflym the 

S ta t es, less than one day is needed Plam of Hindustan, a syslsm of 
for the same work dams, reservous and canals has 

Hie gwiie et apicultural area m largely defeated the age-old im of 
Induu one of the greatest agncul- drought, but enormous areas would 
tunlareuaitlieworld,isthegreat seam still to be dependeot on the 
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capnoe of weather and axe larsely 
cut off from the outer world 
In general, it u important to note 
that the greater number of Indian 
viUageiB are poorer than anybody 
else on Earth Those emplo]^ by 
others as workers m thefidds rarely 
earn more than fourpenoe a day 
The average earnings of India's 
agricultural labourers is a little less 
than that, but m considering all 
such facts. It must be remembered 
that fourpenoe in India will buy a 
great deal more than fourpenoe in 
Bntam or than ten cents m America 
Comparisons m standards of bving 
are always vitiated by local factors 
whidi statisticians ignore 

Health and Edncatm 
If It is difficult, or impossible, to 
compare the wealth of natives whose 
standards of living vary, no such 
difficulty arises m comparing the 
health of the nations, though this 
IS not the place to do so These 
notes upon India, however, would 
not be complete without some men- 
tion of the physical backwardness 
of Its races and the prevalenvc of 
disease It will be enough to men- 
tion that of Indu's three hundred 
and eighty-nine million inhabit- 
ants, no less than one hundred and 
fifty milh(Hi are affected with hook- 
worm and a hundred million with 
malaria These are debilitatmg 
diseases which considerably reduce 
the capaaty for work and epjoy- 
menttfflife One and a half million 
in India are totally bluid Much oi 
this sickness is preventable, and may 
be put down to Ignorance of hygiene 
on the one hand and to general dirt 
and poverty on the other 
The state of general education is 
deplorable Out of every hundred 
men m India then are not thirteen 
who can write a letter to a fiiend 


Only SIX m every thousand Indian 
women can read and wnte There 
are thousands of villages m India 
where not one man or woman can 
readandwnte There are thousands 
of villages without a school 

IMtloH and ReUgloM 

Our sudden jump from Africa to 
India must not blind us to the total 
difference between Africans m 
general and the average Indian 
We have seen that Africans are 
people for the most part who have 
no history The Indians are soaked 
with the history and traditions 
of theu past If the miyonty of 
Indians are ignorant and poor, their 
lives are richly filled with customs 
that date back beyond the Christian 
era and dictate their manners and 
activities 

The complex religions ol India 
absorb much of the attention of the 
people , but it is necessary to men- 
tion only one or two salient m- 
siances of the tyranny of the past 
over modem Indian peoples For 
instance, the caste system is one of 
the most powerful traditions of 
Hmdu soc^, and originated m 
prehistoric times when the original 
conquerors of India came down 
from the uplands of Persia and 
found bving m the lowlands people 
with darker skms than themselves 
No bghter-skmned Hindu was 
allowed to marry or have social 
uitercourse with the darker-skmned 
natives This colour bar eventually 
led the conquerws to mtroduce 
class bars within themselves (no 
doubt some disregarded the bar and 
a class of half-castes grew up neoes- 
sitatmg further rules of segr^ation). 

In the end there came to be four 
distinct classes of Hmdus.— 

(1) The Brahmins (pnestly class). 

(2) The Kshatnyas (wamor class). 
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(3) The Vaishyu (merehant and 
faimer class). 

(4) The Sudras (servants and 
slaves). 

A man was not allowed to many 
outside his class or caste; certain 
customs and manners were to dic- 
tate all dealings between the castes; 
while the original ctmquered people 
were considered outside all castes, 
or outcaste. 

The idea has been infinitely de- 
veloped today, so that the whole of 
Hindu society is nowadays split up 
into difierent castes; many castes 
being the castes of certain trades 
and occupations. Thus Hindu 
society is very restricted and rigid. 
In fact, there has never been in the 
history of the world a social system 
better devised for keeping men and 
women on separate social levels. 

The caste system applies only to 
the Hindus, of whom there are 
about two hundred and sixty 
millions in India. The Hindu faith 
gives religious sanction to these 
social divisions; so powerful is this 
religion socially that if a high-caste 
Hindu stands even in the shadow 
thrown by an outcaste (or Untouch- 
able) he must hasten home and 
perform ceremonies of purification. 
In practice there is much hypocrisy 
and overlooking of the distinctions, 
but publicly they are everywhere 
rigid^ observed. 

In Travancore the evil of un- 
toucliability is p^cularly strong, 
the highcaste Hindus exercising in 
full their social tyranny over the 
poor and defencel^ outcastes. In 
the whole of India there are cer- 
tainly upwards of sixty million out- 
Gaates or Untouchables— consider- 
ably more than the total population 
of the British Isles. Gandhi and 
other leaders have been able to do 
little to break down this social curse 
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which is one of the worst evils 
affecting the peoples of India. 

Religion in India has far more 
social effect than in the modem 
Western world. Ninety nulUon 
indism are Mohammedans; 
the rivalry and bitterness between 
adherents of the two creeds consti- 
tutes perhaps the acutest inoblem 
of the peiiinsnla. There is no 
personal hostility between Himtais 
and Mohanunedans; but their 
social customs, sacredly held, often 
conflict and outrage the feelings. 

In India’s religious mosaic must 
be mentioned the Sikhs, Jains, 
Parsees and Buddhists, each of 
whom hold taboos and sanctions 
that dictate conduct and make 
fraternization difficult with the be- 
lievers of other religions. There are 
the animists of the jungle, and 
about six million Christian Indiana. 

India’s Mauy Peoptos 

ReUgion and the caste system 
within Hinduism are not the only 
dividers of India, whose people are 
generally of such mixed origins that 
more than two hundred distinct 
languages are spoken, disabling 
Indians of one district from con- 
versing with the natives of another 
area. There is as much difference 
between the people of Peshawar on 
the North-West Frontier and the 
people of Madras on the south-east 
coast, as between the people of 
Manchester and Genoa, say, or of 
Boston, Massachusetts, and Quito 
in Ecu^or. 

Owing to the great diversity of 
languages and dialects spoken in 
India the English language is often 
the only means of commuqjcation 
between Indians coming from differ- 
ent parts. In the same way the 
impartiality of British judges and 
governors has often been the only 
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way of Httlifig loIigiouB and other 
duputaa 

Hie inflnite uvuions of men m 
India an the reault of sucoesuve 
waves of mvaiion and immigrauon 
in the past, as a result of which vn 
6nd large blocks of people represent- 
ing each of the main divisions of 
mankmd accounted for in Fig 2, 
on pages 168-169 Some typical 
Indian types an illustrated m Fig 9 

In the south along the M<ilabar 
and Coromandel coasts and 
throughout the Deccan, the dark 
DravKhan peoples pr^mmate, 
their ancestry lies with the black- 
skinned races In a great band 
through Central and Northern 
bidia, ui Hindustan, are the lighter- 
ookNind Hmdu peoples who belong 
to a branch of the Indo-Aiyan 
v^te^kinned races, allied to such 
seemingly difTereot men as the Celts 
and Teutons and even the Poly- 
nesians (the New Zealand Maons 
are cousins both to the Hindus and 
the British peoples) In wide bands 
and pools m the north and the 
centre hve those descendants of the 
Mongols who belong to the yellow- 
skinned groups, cousins to the 
Ciuneagt and AnMncan-lnduuis 

To trace in true detail the racial 
connexions of India we should need 
to draw a full map of all that is 
known of human relationships 
thnwghout the world India, stand- 
mg between the Far East and the 
Middle Bast and Europe, has always 
been a meeting place of naticms awl 
armies, trade and war bringing 
cuHures and blood to her shores 
from every dune Hence the divi- 
sions, the ddBailt problems of con- 
solidation Hence, also, the poverty 
and backwardness, caused m large 
measure by the lack of cohesion 
among her assorted children 

Yet the picture of India, with 


darrlmg wealth and atgect poverty, 
with ancient wisdom and abysmal 
ignorance side by side, is not so 
hopeless and confiismg as a simer- 
ficial glance midit lead one to 
believe, because her soil is un- 
mensely fertile, and sod is the true 
source of wealth all over the world 
Indian peasants who count their 
wealth in cows have sometimes 
proved themselves wiser and richer 
than American mdlionaires whose 
wealth IS mvested m mdustnal 
enterprises The great slump be- 
tween the two world wars caused 
many Amencan millionaires to 
cwnmit suicide, while milhons of 
Indian peasants contmued to tend 
their cattle and crops untouched 
by the instabdity of finance 

Somss of Wealth 

Real capital is mvested m the sod 
and Its crops, m the forests and 
mountain ores that yield their value 
toroankmd Real power denvesfrom 
sunshine and atmosphenc oxygen, 
from flowing water and the natural 
sources of energy Thomas Edison 
was never wiser than when he 
answered the query **What is the 
greatest invention by saying “A 
blade of grass' ’ We have ma- 
chines that can do m an hour the 
work of a thousand men, maehines 
Dduch can do what no man can do, 
machines in which we can fly m the 
an and travel under the sea, but 
only a blade grass can convert 
the anorganic matters of the Earth 
mto food which is fit for human 
consumption 

A peasant with a smallhiddmg, if 
be understands the treatment of 
the sod, and dehvers himself of 
hard woik to cultivate his plot, 
possesses an some 

ofmeome To illustrate this, let us 
embark on a bold oontiast, and 
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compare the history of the soil m 
the Far East and the Far West 
This will involve some slight sketch 
of the peoples of China and of the 
North American continent 

Pniut FlaniMn of Chua 

It is an mteresting fact that 
Ounese peasant farmers, without 
the aid of machinery or artificud 
fertilizers, have been known to grow 
twice the wheat crop per acre that 
the modem American farmer grows 
on his mechanized farm — though 
the Chinaman s feat is at a terrible 
cost in labour This is because the 
Chuiese peasant is traditionally 
wise m the understanding of the 
soil 

The Chinese peasants are wise m 
many ways bemuse theu civiliza- 
tion IS perhaps the oldest in the 
world China is not a meeting place 
of races, and consequently her 
people are among the most homo- 
geneous on Earth China has 
suffered mnumerable civil wars but 
has rarely been invaded from out- 
side The life of China has there- 
fore had a contmuity and singleness 
unknown elsewhere Knowledge 
has been passed on from generation 
to generation without a break 

The contmuity of Chinese history 
has made John Chinaman a very 
omiservative being Progress means 
httk to him His nund is bound to 
the past, to his traditions and his 
ancestors The family has always 
been the umt of soaety m China, 
and IS socially far more important 
than among Western nations 

Everyday affairs in rural areas 
throughout Chma are cared for by 
the heads of the great fatmlies who 
have hved in each district for 
generations These old families 
supply the local judges and admin- 
istimtors as of hereditary right 


This makes for stability m social 
life, but also for extreme conserva- 
tism 

The preservation of the family 
and its honour provide the code 
of morals and conduct in all classes 
of society Records of the faimly 
are kept more faithfully than records 
of national history, and a child m 
China will be told the stories of the 
fanuly heroes long before he hears 
of the national ones It is not un- 
common for a family to trace its 
genealogy for a thousand years and 
more A certam Dr Kung traces 
his descent direct to the great 
Confucius who hved 2 SOO year« 
ago, m the fifth century before 
Chnst 

This conservatism is the salvation 
of the Chinese peasant farmer, who 
hves and works with his fanuly on 
a farm that is usually smaller than 
the average English farm Maiqr 
of these farnung famihes m China 
have hved on the same farms for 
countless generations The fields 
are their dear family possessions 

No wonder the Good Earth of 
China is venerated and understood 
The young farmer inhents an earth- 
lore that is almost instinctive, that 
mcludes the rotation of crops and 
the use of natural manures When 
we realize that at least throe hundred 
milhons m Chma are peasant 
farmers, we gain a truer picture of 
the realities of Chinese life than 
any other fact can convey 

Conservatism is also in many 
ways a curse m China It leaves the 
Chinese peasant, like the Indum 
peasant, to a life of unaided UmI 
Human labour is the one conspicu- 
ous thing throughout the two 
million square miles of China 
ivoper Even m the big cities the 
help which machines can give is 
lunidly known It is easier and 




cheaper to travel in a rickshaw 
pulled by a man (see Fig. 10) than 
to locate and hire a taxi. 

Town Life in China 
The great mass of the population 
of China clusters along the gigantic 
river systems of the Yangtze and 
the Hoangho. A typical scene in 
China is one of the trading towns 
on the gorges of the Yangtze. This 
town, like many in the steep river 
valleys, is built on the cliff-tops 
over the river. There are always 
clusters of ships along the quays 
at the base of the cliffs, loading and 
unloading goods. The streets from 
the river are made of steps; and 
every day the steps are a living 
highway of coolies carrying bulky 
goods from the river level to the 
town level high above. No one has 


thought of a rack-and-pinion rail- 
way to aid human muscles, or even 
provided ropes and pulleys. It is 
all man labour, human sweat. That 
is China. It is the wheelbarrow, 
pushed by hand, that is the universal 
vehicle in town and country — ^not 
the farm-cart. 

Despite the earth wisdom of the 
farmer, the standard of living in 
China is low ; and that we may put 
down, as in India, largely to the 
lack of machines. The mineral 
wealth of the country, and its many 
natural resources, are largely un- 
tapped, because only by the intro- 
duction of machinery on a large 
scale can the extraction and pre- 
paration of them be organized. 
Communications are ill-developed. 
Railroads are few and far between. 
There are large districts where even 
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WYOMING 


Afeefir, wUk the wUte popuUuUm 
of the indepemlent states on the 
bthnrns ef Psmama an dhact 
descendants of Spanish Inurdgrants. 


roBib are nre. Roadt are extend- 
ing, air routes have been otgaiiiaed, 
but still whole populations continue 
to live in virtual isolation in 
medieval style. 

The lack of scientific application 
has left the country at the mer^ of 
many natural phenomena. Hie 
great rivers, source of communica- 
tiem and wealth to the bulk of the 
people, become at times agents of 
mejoT disasters. Though dykes and 
banks have been built al^ their 
courses for thousands of miles, these 
works are mostly local affirirs. 
There is no co-ordinated control of 
the rivers, so that in the periodic 
times of exceptional fiood, there is 
always danger of inundation. In the 
auturrm of 1932 there was a typical 
disaster. Ihe Yangtae Kiang rose 
in flood and poured over the dykaa 
and hanks and flooded an area 
larger than the whole of England. 
More than one hundred and thirty 
thousand people were drowned; an 
evcoi greater number were left home- 
less and destitute, and would have 
died but for the work of the 
Chinese Govemment and the help 
given by the United States Govern- 
ment and British and other charity 
organizations. 

That, then, is one side of the 
contrast: the Far East of China, 
with industrious peasant fiumers 
obtaining the utmost from their 
soil, yet having a poor standard of 
living and sometimes at the mercy 
of nature, but assured in normal 
times of a safe living because of 
their understanding of the soil. 

lib la Ihs UMM SMas 

For the other aide of the picture 
we turn to the other side of the 
world, to the United States of 
America with its vast mixed popu- 
lation (see Fig. 11). One-tUid of 
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tke United States' hundred and more than a milhon square miles 

twenty milhons are engaged m ofland, gather mto the giant Missis- 

agnculture These agricultural sippi, one of the Earth's greatest 

workers may also be called peasant nvers, which the American Indians 

farmers, though their hums are call the Father of Waters The 

much larger than the farms of Mississippi, with its longest tnbut- 

China, are up to date and median- ary, the Missouri, forms a nver 

ized, and the fanners have an over four thousand two hundred 

altogether better standard of living miles in length, which is longer than 

than John Chmaman Amongst any other river on the globe 

this mixed population today are The Mississii^i basm indudes m 
Red Indians who bake their bread its southern sections the great 
m beehive ovens (see Fig 12) cotton lands where half the world's 
cotton IS grown (see Fig 13), in its 
Life m the Mlsrissipiii Valley central and northern porbons it 
One-half of the people of the mcludes the vast com belt of the 

United States hve m the ^eat Middle West, a thousand miles of 

Mississippi Valley One half of all gently rolhng land from east to 

the wealth of the nation denves west and from north to south When 

from the soil of this valley Twenty white men first came to Amenca 

thousand miles of nvers, draining this wlu^ region was an ocean of 



Fig 12 Adobe conumauty house m the pueblo of Taos, New Mexico, 
showhv the beehive ovens (fweground) in which the Indians bake their 
bread In the past, entry to the house was by ladders— these were pulled 
HP by the bkhans when attacked by Invading tribes 




Fig. 13. Cotton picking on a plantation in the cotton belU south of the 
Mississippi basin. Note that the bolls which contain the cotton fibre have 


burst before 

grass, home of the wandering herds 
of shaggy buffalo, and of tribes of 
hunting Indians. The white invaders 
slaughtered the buffalo, eventually 
confined the Indians in their 
reservations, and set to work to 
cultivate the ocean of grass. 

iBvmiiUiV the SoO 

In the latter occupation they had 
none of the earth lore of the Chinese 
peasant. Th^y did not seem to 
realue that even the best faim^ 
land consists of not more than a 
few feet of soil and that soil is 
a living thing in the sense that it is 
the home of innumerable living 
areatures, from visible earthwonns 
to invisible bacteria; that these 
living creatures have to be fed, and 
that without them soil becomes 
sand and farmland detmontes into 
desert. 

When the white farmers came to 
the Mississippi Valley they ploughed 


being picked. 

away the grass and sowed then- 
crops ; then harvested, and plou^ied 

a gain. 

They ploughed and harvested, 
ploughed and harvested, year after 
year: they turned up the soil, that 
is to say, and took its crops 
annually and th^ gave nothu^ 
back to the soil. They idou^ied 
and harvested wholesale for the 
export market and for the growing 
Lilies of4he industrial areas of the 
United States. They robbed the 
soil of its richness and left it bare 
and naked in the winter for the 
rains to wash away and the winds 
to blow off. Where the lands 
sloped, fields became cnclred with 
little runnels down which the rain- 
water ran in streams. Thesestreams 
in a few years had cut guU^ to 
the barren bedrock. 

At first the fanners were not 
aware cff their danger. Then a 
farmer here and there saw what 
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wu happening, but knew not what 
meafum to take By the time 
knowledge of the dan^r became 
widespread it was too late to sUve 
offdisaster Several seasons of poor 
ram and hi^ wmds did the tndc 
the soil was stripped from hundreds 
of miles of previously fotile 
country, leaving the **dust bowl,” 
a region of desert aboundmg m 
abandoned farms and many 
thousands of ruined fanners 

OwMdl^ the Fonsts 

The same thmg happened m 
forest regions of the Misaosippi 
Valley Up the beautiful Tennessee 
River, one of the eastern tnbutanes 
of the Mississippi, was a land thick 
with forest and rich with game 
Men came to hve there as hunters 
They hved well by the rod and the 
nfle, and cut down all the timber 
they wanted for building, for 
making their tools and for fuel 
They hunted the woodland creatures 
until there was no more wild life 
left They even blasted the fish 
from the nvers with dynamite In 
fact, they robbed the forest as their 
brothers m the plains robbed the 
famdand 

And, like the fanners, they found 
themselves destitute. They tried to 
farm the land, but much of it was 
too steep and most of it was too 
atony Their homes fell mto rums 
and they and their families went m 
rags, with never enough to eat 

i n d ee d, is a supreme lesscm 
about Man’s relations with the 
world m which he lives Hownght 
was Sir Francis Bacon when he said 
we must obey Nature m order to 
master her A tremendous effort 
has now been made to do this m 
the Umted States, and toretnevethe 
hves and lands of these reckfeas 
people This effort is a challei^ 


to the peoples of the world who 
stiU have a km standard of hvmg, 
and pomts the way to the fiiture 
treatment of the Earth by Man 

Before giving a sketch of vhat 
has been done, let us note diat, hke 
the Yangtze and the Hoangho, the 
Mississippi and many of its tnbu- 
tanes are subject to dangerous 
penodic floods Thousands of miles 
of banks and levees have been built 
along the Mississippi, but so far the 
threat of mundation has not been 
removed, except on one tnbutary 

The floods are of colossal dimen- 
sions In 1927 twenty-eight thou- 
sand square miles were flooded The 
homes of three-quarters of a million 
people were decoyed Ten years 
later more than a miUion people 
lost thcu- homes and five hundred 
were drowned In 1943 a hundred 
thousand people lost their homes 
The nver rose and brought death 
and dKtniction m 1944 and 1945 
Every year brmgs the same threat — 
except on the Tennessee River 

Life le the Tenessee Valley 

The Tennessee River has been 
taken in hand by Man’s conquermg 
mind In 1933 President Roosevelt 
announced a plan for the control 
and development of the whole 
Tennessee River, under the Ten- 
nessee Valley Authority Twenty- 
seven dams were built, to control 
the nver, but the simple contnd of 
the nver was not the extent of the 
plan 

Hie Tennessee Valley Authonly 
considered the whole of the life of 
all the people hvmg withm the 
valley, an area as big as RngisaJ 
and Scotland, m which four milhon 
peopledwdt The plan worked out 
how the nver could be kept finm 
floodmg, how its power could be 
harnessed to the uses of the people. 
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how It oould deetnfy the ooimny- 
ude, how the esihaiisled soil could 
be stopped from wishing away, 
how It could be restored to fertility , 
how the forests could be replanted, 
how the hills could be opened to 
yield muierals never before touched 
The plan set out to provide the 
ruined and backward people with 
new roads, new river bridges, new 
railways, new homes, new schools 
—m fhct, a new life and new hope 

Today, a passenger in an aero- 
plane flying over the Tennessee 
Valley sees an excitmg and moving 
picture First the great river itself 
IS held by the grey bulk of the 
dams, beside which are shinmg 
sheets of water where new lakes 
hold the floods (one town had to 
be moved bodily from what is now 
the bed of a lake it was a quiet, not 
very prosperous market town, now 
It IS a busy nver port) The nver 
IS deep Uue, no longer murky with 
soil washed from the land 

The hills that were a devastation 
of denuded forests are alive with 
waving crops, the Imes of field 
terraces following the contours, the 
sod held m by embankments and 
enriched by artificial manures, with 
here and there wide plantauons of 
young trees replaang those so 
ruthlmsly cut down There are new 
mines, ywldmg new riches, new 
roads filled VMth traffic, new railway 
hnes Across the valley runs a 
Cham of girder towers transnutung 
hght and power 

Prom bang the poorest and most 
Ignorant **hill billies” in the Umted 
States the population has become 
a beacon-light of progress, for 
what has been done m the Tennes 
see Valley can and wdl be done for 
the good of mankind m the other 
great nver valleys of the Earth. 

There can never agam be destruc- 


tive floods in the Tennessee Valley 
The nver is too strongly held 
There are still floods m the Misns- 
sippi, as there are m the Yangtae 
and the Hoan^ and m many 
other vast nver valleys Even the 
Nile with Its great Aswan Dam has 
not been conquered as the Tennes- 
see has been The engineers of the 
Tennessee Vall^ can prevent mos- 
quitoes breeding by raismg the level 
^ the water in the reservoirs at 
certain times to drown the mos- 
quito larva, m the Nile Vall^ 
one of the evils of the Aswan Dam 
IS that mosquitoes breed there, 
though never before have they bred 
m Egypt 

Who can doubt that the nver 
systems of all the world will one 
day be brought under as complete 
control as the Tennessee? 

Throughout the devastated dust 
bowl of the Mississippi Valley 
tremendous efforts are sucoessfufly 
retneving the damage of reckless 
farming Wide and deep belts of 
trees are being planted Brushwood 
embankments are bemg built across 
thousands of guUeys to prevent 
further drainage of the go^ soil 
Millions of tons of fertilizers are 
bemg showered on the land m a 
national effort to restore prosperity 
Life 18 slowly retummg to great 
tracts of land, thou^ there are still 
distncts which have to be aban- 
doned for the time being 

Cities of the UnMed ShMas 

Thus, through trial and error, 
Man founds tus kingdom on the 
Earth In the United States of 
Amenca, as elsewhere, the signal 
of Man's triumph is most evident 
m his cities Tins is most clearly 
seen m the Umted States m the Qty 
of diicago, a atv stratepeally 
placed hi the heart of the North 
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Amencan ooDtiiieat With a popu- 
lation of three and a half inilli(»s, 
Chicago 18 growing more quickly 
than any other city in the land 
Hie people of Chicago say that in 
a few years their city will be the 
largest m the world 

Consider the causes of Chicago’s 
growth south of it to east and 
west, stretches the corn belt (which 
IS not by any means all turn^ mto 
the dust bowl, but remains one of 
the great wheat-produemg areas of 
the world) Chicago is the chief 
gram market of the world Chicago 
IS the market to which the cattle of 
the western ranches come, so that 
It IS the most important meat 
market in the world Right outside 
Queago are some of the largest and 
richest coal mines and iron mines 
in the land There are oil-fields 
near Queago, which stands on the 
south shore of Lake Michigan so 
that the water transport of the 
Great Lakes has made it an oc»n 
port, the only ocean port that is m 
the heart of one of the great 
comments The series of deep nver 
locks on the St Lawrence River 
now enables large merchant ships 
and ocean liners from Europe to 
steam across the Lakes to be^ at 

fTiirsign 

The United States of Amenca is 
pre-eminently the nation of great 
oties It has no less than five cities 
with a population of more than a 
inilhon New York, seven and a 
half miUions, Chicago, three and 
a half milhons, Philadelphia, two 
miUions, Detroit and Los Angeles, 
a million and a half 

Growth of Werii’s CMss 

Nothing IS more striking m the 
world of Man today than the con- 
tmued growth of gt^ cities Even 
m predominantly agricultural 


countries the vast aty centres con- 
tinue to grow In Australia, for 
instance, which has a total popula- 
tion of about seven millions, there 
are two cities with a population of 
over a million, Sydney and Mel- 
bourne We have seen how over- 
whelmingly the peasants predomi- 
nate m China, yet China already 
rivals the Umt^ States m the 
matter of big cities Shanghai has 
nearly three and a half millions, 
Peiping (Pekm), Canton and Tient- 
sin well over one miUion each 
China cannot be considered as an 
mdustnally developed land, but 
Japan is highly so, and it is not 
surprising to find that Tokyo has 
SIX millions, Osaka three millions, 
Nagoya and Kista one million each, 
while Kobe and Yokohama are not 
far below one million each 
A few years ago Los Angeles was 
fourteen nulesfrom the Pacific coast 
of California In the last decade 
It has spread over seven of those 
miles, and durmg the next it may 
well have a sea-front on the ocean 
and double its present population 
In the past, the sue of cities was 
kept down because of slow and 
poor transport, and by the inadence 
of disease Today, through mecha- 
mcal ccHnmumcation, theoretically 
an unhmited numbn of people 
could be supplied with daily neces- 
sities and luxuries m one centre of 
concentration What this means in 
transport may be gathered from the 
fact that m a big Western city 
between five and six tons of goods 
have to be earned mto the aty for 
each atizen each yearl It is only 
through the development of modem 
sanitotion, admmistered by en- 
lightened public health authmities, 
and through the widesinead know- 
ledge of hygiene, that men can hve 
such iftaggffP" g mipi*^** * 
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as we find in modern cities, without 
fear of epidemics. 

The battle against disease, how- 
ever, is fought fiercely in many big 
cities. No town can be really 
healthy wkh more than fifty people 
to the acre: in parts of London 
there are 365 people to the acre, 
in parts of New York 349, in parts 
of Edinburgh, Dundee and Glasgow 
more than 670. Many Eastern 
cities can show even greater crowd- 
ing. Although epidemics can some- 
times be held in check, the result 
of overcrowding is stunted growth 
and health below normal. 

Racial Mixtures In Cities 

A wonderful aspect of most great 
cities is that in them dwell a greater 
variety of races and tongues than 
are to be found in any similar rural 
area. This is particularly true of 
cities like New York where, in 
districts of their own, live men of 
every race and tongue on Earth. 
There are districts called Little 
Italy, Little Slovakia, Little Lithu- 
ania and so on, because only 
Italians, Slovakians, Lithuanians 
live in those districts. There are 
groups of streets in which you hear 
predominantly German spoken, 
districts lived in almost exclusively 
by Poles, Greeks, Russians, Czechs, 
Armenians, Yugoslavs, arid many 
other types. There are more Irish 
pec^le than there are in Dublin. 
Thm are more Jews than there 
were in Jerusalem in the days of 
King Solomon's glory. There are 
more Italians than there are in 
Rome. The district of Harlem is 
like a big Negro city in the heart 
of New York. The Chinese quarter 
round about Chatham Square 
resembles some city of the East. 

It is perhaps to be expected that 
so great a mixture of the peoples 


of the world is to be found in almost 
every city of the United States, since 
the nation was founded by immi- 
grants. Yet most great cities 
throu^out the globe show a sur- 
prisingly mixed population. The 
ixoportion of foreign-bom dtizens 
in London is typical. No less than 
two hundred thousand Londoners 
are of foreign extraction, including 
thirty thousand Russians and nearly 
as many Poles. 

London is, of course, the greatest 
town agglomeration of all, with a 
population of an>roximately eight 
millions for the Greater London 
area. In London live more people 
than in the whole of Canada. Evsify 
day more people in London travel 
(m the London THuisport system — 
Underground (tube r^way), onmi- 
bus, trolleybus, and tram — ^than are 
to bo found living in all Australia. 

Indintrlal Britain 

Britain is the most highly indus- 
trialized nation. Today eighty- 
seven out of every hundr^ people 
in Britain live and work in cities. 
The growth of industrialism in the 
world gencraUy is best illustrated 
by the fact that Britain, the (ddest 
industrial land, had a greater rural 
population than town popuhtion 
little more than a hundr^ years 
ago. By 1850 country folk and 
townsfolk were on a fiftj^-fifty basis. 
Sixty years after that, tfaaee-quarters 
of ^e people lived in towns. 

The cities of the world are hives 
of industry and pitxluction, but 
above all they are the great con- 
sumer centres, drawing their life 
from the millions of miles of agii- 
odtural areas. The greatest con- 
centration of blast furnaces and 
factories has a green background 
in the open fields. Behind every 
industrial worker labours the form 




FIs. 14 Someof the Hotkmpl costumes of Europe. These tratUthmal dresses 
have been worn by the peasant populations cf Europe^ without any materldl 
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worker upon whose skill and energy 
thetowndweHeruttimately dqiends 

It has been estimated that the 
average day's labour of one man 
on a wheat farm produces enough 
bread to feed that man for a year 
On this basis, a man who works 
three hundred days in the year on 
such a farm produces enough bread 
to feed three hundred men tor a 
year 

The growth of great cities is said 
to be due to the greater amenities 
of aty hfe In some respects this is 
true, but m others, especially that of 
occupabon, farm labour is far more 
varied than factory work, or than 
office work for that matter The 
changing seasons call for change of 
occupation on the farm, added to 
which life is generally healthier so 
long as home conditions are good 

Ckty Life m Europe 

In stable countrysides which 
bear some rational relationship to 
the proportion of city dwellers the 
farming commumties have develop* 
ed their own way of life that is 
totally distinct from the life of 
aties This contrast is found 
atrikmgly in Europe, of whose pop* 
ulabon of some four hundred 
million, more than one hundred 
and fifty milUon are peasants The 
populabon of Europe, we may note, 
IS more than three times as large 
as that of the U S A and roughly 
equates with that of China or 
India 

The aty dwellers of Europe are 
not stnkmgly diflerent from the 
atizens of London or New York 
Th^ speak French m Pans, Ger- 
man m Berhn, Polish m Warsaw, 
and so on , but they say pretty much 
the same sort of things m their 
different tongues The people see 
many of the same films and plays 


m the theatres The ordinary men 
and women m the street wear the 
same fashion in suits and shoes and 
hats as is worn in every modem 
aty upon Earth The shops follow 
the same fashion of architeaure and 
lighting and display many of the 
same types of goods The idle 
tourist may delight to pick out 
differences noting that in Madiid 
men go to bed at midday and the 
aty IS in full swing of life at mid- 
night, while Prague, say, or Stock- 
holm. IS settling to sl^ at nud- 
mght, like London and Berlin , that 
m the heart of Paris men and 
women sit out m the streets to eat 
and drink, while in London they 
sit indoors, but these are super- 
ficial differences, and though they 
might be multiplied deli^tfully for 
scores of pages they do not alter 
the fundamental similanty of rout- 
ine and outlook of the average city 
dweller everywhere 
It IS when we come to the country 
folk that we begin to find real 
differences in Europe , and here we 
note the contrasts of nationality and 
tradibon The peasants of Hun- 
gary, Rumama, Poland, Lithuania 
and the other states of Europehave 
national costumes (see Fig 14) and 
customs that ha\e not materially 
changed for hundreds of years 

Enropeen Peesant Custons 
Thus you will find them at certam 
dates celebrating age-old customs 
vinth age-old dances, like the 
Rumaman national dance called the 
Hora In this dance men and 
women m their national costume 
stand m a arcle holdmg each other's 
hands Then with rhythimcal steps, 
first to left then to right, now back- 
wards now forwards, they dance 
the traditional steps to the music 
of some peasant band or a band of 
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gipvy strolling players, while scMne 
bold sings verses whose origin is 
lost in the mists of antiquity. 

Much of the culture on which the 
great cities pride themselves has 
grown origiiially from the tradi- 
tional peasant culture ; and it is but 
some slight indication of the debt 
we owe to the peasants to recall that 
such famous melodies as Liszt's 
Hungarian Rhapsody No. 1 is but 
a fully-orchestrated version of a 
traditional melody known among 
the Hungarian gipsies; or that the 
“Song of the Volga Boatmen" is 
actually a peasant melody from the 
toilers on the banks of that great 
river. Poetry, art. literature, as well 
as music, have all been inspired and 
enriched from peasant sources. 

Many peasant customs are sol- 
emn and religious, like the centuries- 
old Passion Play staged every ten 
years at Oberammergau in Bavaria. 
There are several other villages in 
Europe where equally ancient tradi- 
tional plays are periodically per- 
formed. 

Religion in its traditional forms 
plays a considerable part in the life 
of many peasant communities, 
where such picturesque ceremonies 
as the “Pardons” in Brittany pro- 
vide a present-day pageant from an 
old-time Europe udiich one would 
think had passed away if the cities 
only were visited. 

There are still countless large 
districts where the traditional cos- 
tumes are habitually worn (see Fig. 
14), from Greece where t^ shep- 
herds wear their andent styles of 
dress, to the hills of Norway where 
the everyday life of the peasants is 
lived in their traditional clothes. 
Among the best-known of these is 
the Dutch costume still worn in 
Vdendam, Markmi, Walcheren and 
diewbere: the variations of the 


wide baggy trousers and short tight 
jackets for the men; barrel-shaped 
dresses and bodices with starched 
hats for the women; and the wdl- 
known clogs for both. 

Empe*s Mhnd PopnlsIlaB 

And this, perhaps, is the place to 
remind ourselves again of the mixed 
quality of the population in every 
European nation (see Fig. IS). In 
France, for example, the Breton 
peasants of Brittany, the Basques 
of Gascony, the Provencals, the 
men of Picardy, and many more, 
each have their manners and cus- 
toms, their special cultures, and 
memories of an ancient time before 
France was a single nation. We 
speak of France, Gernumy, Spain, 
Italy, Hungary, and so on, treating 
each nation as homogeneous, 
whereas racial strains, languages, 
customs, beliefs, traditions, laws 
and temperaments differ from one 
department and province of each 
land to another. 

The typical European is the 
peasant: it may seem paradoxical 
to speak of the peasant as typical 
when one recoHects the many 
differences between the peasants. 
It is, however, only necessary to 
look along the Danube River in 
order to see that it is true. 

Ltfe la the Daaabe Laads 

From a hedge-hopping aeroplane 
flying down the vall^ of the 
Danube, everywhoe the land looks 
very much alike. The pastures 
and the CTops are the same. Every- 
where are fields of maize, in which 
peasants work with the same kind 
of tools, with oxen to help theoL 
Costumes differ in Rumania from 
Bulgaria, in Hungary finom Austria, 
and BO on; the patterns of houses 
and churches change from Yugo- 
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mntUkr commmitits wUh dutinetive cheraeterlsties or languages^ inch as 
ikosa of the Bigitsh, German, Fkrmsh, Dutch and Scmu^rkm peapks 
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slavia to Czechoslovakia The only 
big differanoe between the peoples 
of one countiy and another is that 
eadi speaks a different language 
The people hve the same kind of 
life, perfonning the same kind of 
work on the same kmd of soil, all 
the way up the great winding water- 
way almost for eight hundred miles 
The pattern of life and work is laid 
down for them in the fields and 
makes them the same sort of human 
beings, the true peasants of Europe 
Their mterests are in common, 
though too many of them are too 
little aware of the fact 

The rivers of Europe are natural 
highways serving all the countries 
that line their hanks The Danube 
IS a means of world communication 
for the peoples on its banks, yet 
only the true nver people, the men 
of the barges and tugs and nvea- 
steamers that pass from nation to 
nation in the course of commerce, 
are as truly at home m one country 
as m another 

In schools along the Danube, 
children are taught national his- 
tones m Rumania, Rumanian his- 
tory , m Bulgaria, Bulganan history, 
and so on Children are taught of 
battles won against their neighbour 
nations, and are reminded of 
grudges owed for lost wars When 
a waterman's son grows up, he has 
to undergo mihtaiy tramuig in oik 
of seven different uniforms If war 
comes, he must fight for one Danube 
nation against another 

The Danubiaa states may stand 
as an example of the peoples of 
Europe today In cosmopohtan 
aties hke Vienna, Budapest, and 
Belgntde, they look much alike, 
thmk and feel much alike, and tbnr 
interests are alhed to the mterests of 
the whole world which subsists on 


ndi peasant lands, their work and 
conditions are similar, their inter- 
ests are identical, even though they 
differ as to costume and custom; 
but m aty and town ahke many 
differmoes are perpetuated and 
encouraged by historical teachmg 
Through the generally patriotic 
trend of the several national govern- 
ments, umty of interest is overlaid 
with ^toncal divisions, and pur- 
pose IS directed towards national 
rather than to European ends 

There are, of course, many deep 
and real differences between the 
peoples, particularly between Teu- 
tons and Slavs, but the most 
extreme contrasts of culture and 
tradition are not the cause of 
present bitterness 

In pools and patches m South- 
Eastern Europe, for exami^. are 
Moslem communities left over from 
the days of the Turkish Empire 
ParticulBrly m the Balkans are to 
be fouud veiled women and mosques 
ana an atmosphere that seems to 
have been unchanged for thousands 
of years No greater contrast could 
be found than that between the 
Mohammedan and the Christian 
commumties of Eastern Europe; 
yet there is an easy tolerance 
between them 

We have seen already, m North 
Africa, the persistence of an 
Onental culture m Morocco and 
elsewhere, but m the Near East 
generally the bamm' of the anacnt 
Onent is bemg broken down by 
Western ways No countiy iltus- 
trates this better than Thrk^ 

The Rafbna of TMny 

Up to 1922, Tmkey was the 
acknowledged leader of the Moslem 
world, because her monarch, the 
Suhan, combined temporal power 
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Islain With the abohtion of the 
Sultanate, in 1922, the Moham- 
medan world BO lonfer had a 
spintoal head, and Turicey kMt her 
leadership of the Near Eastern 
nations She had lost her Empire 
anyway, finally at the hands of 
General Ahenby (not without aid 
from T E Lawrence and the 
Arabs), but was rescued fr<Mi parti- 
tion by Muitafa Kemal, a man of 
the peoide who rose tlwou^ mili- 
tary and political genuis to be 
supreme in the new Turkish Repid>- 
Iic 

There had been nothing in the 
world before like Mustafa Kemal’s 
reform of Turlo^ Here was an 
ancient and badcwaed land, steeped 
in Orientalism, untoudied by 
Western progress In a few short 
yean Mustafii Kemal cempl et ciy 
changed the fundameatal culture of 
his comory Whereas the Sukan 
had haen supreme and the divuie 
kadar, Muatafa Ifamel met i t u sed a 
secular democracy, c ai m c himself, 
simply, the Fmt Citizen 

From matters of deeply-rooCid 
rehgion and pohuce Moetida Kcmri 
turned to the clothes and castoms 
of the people, emancipating the 
wamra from their veils and harems, 
causmg men to doff turban and 
flowng robes and don Western 
attue Moreover, he achieved the 
mnaole of changng the thought of 
his people from Onentahem to 
Oaadental cukure He subalituied 
for the old and diflcnk Aratuc 
script modern LiUm lettering 
Muatafa Kranal actually went about 
the country himself Uw a school- 
master, teaching with a bladcboard 
those who were to teach the youth 
•f the land 

Communities are normally tena- 
cious of traditioD, winch makes the 
cultural revolutioB of Turkey all the 


more remarkable Today the only 
groups of people who perpetuate 
the old Oriental Turk^ are those 
m the Wahrani udw were out of 
readi of Mustafii Kemal's reforms. 

Here and there throughout the 
Near East one finds isohded com- 
munities which, iB like maimer, 
have not changed— many of them 
far more anorat than the Turks 
They provide some dramatic and 
amusing contrasts In Syria and 
Lebanon, m Iraq and Palestine, axe 
many people hving much as their 
asoeators bved in Bible tunes 

A few miles from Jerusalem one 
may come aciois some camp of the 
old tribe of the Samantaas, their 
sheep graaung near the wonderful 
oil pipe-line that runs fiuan the 
Euphrates Valley to the port of 
Hadfh on the Mediterranean One 
sees a bttle group of brown-fooed 
people m flowing robes journ^ng 
sle^ with a pair of lumbennuig 
omn haniessed to a jokmg wagon 
fima the air throbs infli the heavy 
pnrr of the grant air hner on its 
way from Cairo to Ba#idad 

h is not sunfriamf that these 
coBtratts persist m thn part of the 
world smee the eastern seaboard of 
the Mediterranean has always been 
a focus of races and odtures, an 
axis of commerce and conflict a 
land ahke of religious ongms and 
cahural sandutions Perhaps the 
most canons people in the Near 
East— 4n some napects the most 
curious people in the vdiole world — 
are the Yeaedi who dwdl on the 
borders of Iraq and in the Mosul 
regKiD 

They are desenbed as a religmus 
sect rather than a tribe and would 
seem to be of mixed Persum-Arabic 
stock On the average the Yezedi 
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spend a quarter of their incomes on 
religion, 3Wt they never pray They 
worship trees, especially the muU 
berry, yet bebeve m much of the 
Old Testament, the New Testament 
and the Koran Th^ pay lehgious 
respect to the Devil (whom they 
represent as a peacock), yet expect 
the Steoond Coming of Qinst They 
believe in the transmigration of 
souls and have many tales of Hindn 
folkk»e and mythology, but they 
also recognize Mohammed as a 
Prophet and have a ceremony m 
wfaNfa they wordup the Sun 

It would seem that nearly all the 
religions of the world have passed 
and re-passed along the hi^ways 
of Syria and Iraq, and each has 
left something for the Yezedi to 
ponder Yezedi traditions and 
trends are Mohammedan, Chris- 
tian (especialliy Nestonan Chris- 
tian), Zoraastnan, Kurd, Sabcan, 
Mesopotamian-Synan, Persian 
(Yezd), Hmdu, Assyrian, Abongin- 
al Animiatic, with a groundwcM-k of 
extremely primitive pagan cults 

These astonishing people are in 
fact a living summary of the rdi- 
gious history of mankmd Diey 
could oertamly be found nowhoe 
else than m a centre of caravan 
routes that are as old as avilization 
The Near East is, of course, the 
cradle of rehgioos and cultures To 
hfecca and to Jerusalem are drawn 
thousands of pilgrims every year 
Great modem movements, like the 
Jewish ambition to found a national 
home m Palestine, have their roots 
m vivid sentiment and sacred 
history 

On the coast of Palestuie, near 
Jaffa, stands the only wholly Jewish 
town m the world, Td-Aviv Thirty 
years ago there was nothuig here 
but wasteland, now there is a 
modem aty of one hundred and 


thirty thousand, and for many imles 
around are vineyards, plantatioos 
of cotton, orchards of flwt, and 
wide-spreadffig community farms, 
mtensely cukivated 
In ttrong contrast to these pro- 
gresstvelynmltivated fields of the 
new Jewish communities are the 
roughly-tilled fields of the Arabs, 
among whom co-operatave endea- 
vour m farming is unknown. The 
Arabs are content to use medieval 
methods, hand-ploughs and lean 
hones, on small individual farms 
that yidd but a poor return Miles 
of land that might become more 
fertile is in consequence but half 
tilled or left wholly to waste 
We are not here concerned with 
the political problems arising from 
such distinct commumties , but the 
fun cultivation of the Earth’s sod. 
the full development of the world’s 
resources, is an urgent problem at 
a time when population is every- 
where rapidly increasing 

Peopits of the U S S R 
In no nation has cultivation and 
development been more rapid than 
in that vast land that lies to the 
north of so many of the lands we 
have been considering The Uiuon 
of Soviet Socialist Republics, the 
Soviet Umon, stretches from the 
Far East, a thousand miles east of 
China, to the holders of Poland. 
Czechoslovakia and Rumania, an 
east-to-west distance of more than 
five thousand miles it lies athwart 
the.great land mass of Asia, (torn 
the Arctic Ocean to India, a north- 
to-south distance m some places of 
two thousand miles AU the way 
from the Black Sea to the Bering 
Strait belongs to the Union, com- 
prising more than onoeeventh of 
all the land there IS m the world. 
Thii vatt area is not populated 
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aooordmg to itB lize Enormous 
se^nents are desert, bke mudi of 
the northern stqypes of Siberui, and 
the desert of Gobi m Mongdui 
The Soviet Union has a population 
of over a hundred and eitfity 
nullions , and these represent about 
two hundred nationalities, speaking 
some one hundred and fifty 
languages and dialects 

Ldc ■ Earopcan Russia 

Three-fourths of these people 
hve in European Russui, west of 
the Ural Mountains This region 
has f(v long been oat of the world's 
great cent r es of agriculture, par- 
ticularly the black-earth region of 
southern European Russia, includ- 
ing the Ukraine 

Up to 1914, European Russia 
was known as the granary of 
Europe It produced in a single 
year mote than a thousand million 
bushels of wheat, a thousand 
milhon bushels of rye, and almost 
a thousand miUion bushdls of oats 
It IS mtefestmg to compare the 
productivity of the corn belt of 
the Umted States with European 
Russu In the Umted Sutes, a 
thousand million bushels of wheat 
m one year, without rye or oats, 
was considered a great achievement, 
furthermore, the farms of the com 
belt were fully mechanized, whilst 
Russia produced her staggenng 
harvests almost without the aid of 
machinery The resources of Russia 
m fertile soil and man-power must, 
therefore, become plain 

Out of every hundred Russian 
peoplei eighty are peasant-farmers 
and agnculturists today, the pro- 
portion was even larger m Tsarist 
days This follows from the fact 
lliat Russia has more nch sod on 
level land than aqy othw country 
in the world With the enception 
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of the Urol Mouotams most of the 
land IS leu than a thousand feet 
above sea-level There is no other 
region of the Earth hke it 

In European Russia, as well os 
m the Asiatic temtories, one can 
nde for days, in the stiff crude ox- 
carts of the peasants, as upon a 
level ocean of earth From village 
to village one bumps along tracks 
that pass for roads Now and then 
the spire of a church is seen over 
the hoiizon In an hour or two the 
muddy road leads to another vdlage 
of log and mud huts There are 
some three hundred thousand such 
villages scattered over the con- 
tmeidal plain, varying from hamlets 
to fair-sized towns, but all looking 
very much alike 

In these vdlages, before the 
Revolution, lived nine-tenths of the 
Russians, isolated from one another 
and from the cities, unconnected by 
railroads, telephones or telegraphs 
Since 1917 vast changes have come 
over the Russian countryside 
Though there are still tens of 
thousands of log-cabin villages, 
few lack good roads, fewer still 
have no telq^hone or telegraidi 
commumcation, and none are 
without radio 

The RevoluUon of 1917 caused 
the old order to vanish, and a new 
order was only established with 
bloodshed Oi^ with the mtro- 
ductimi of the various Five Year 
Plans was Russum life re- 
established 

The breaking-up of the great 
estates m the Revolution had 
resulted m a chaotic growth of 
peasant smallholdings that could 
be made a national asset through 
amalgamation mto collective forms 
By 1931, BIX and a half milhon 
peasant households m European 
Russia had been penuaded to put 
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their little fhrms, animals and 
implements mto a common pool 
Fences and other barriers between 
separate plots were destroyed, 
mfdung vast open fields on which 
tractors and other farm machinery 
could operate 

Statistics show that this social 
revolution and mechanization have 
resulted in heavier yields than in 
Tsarist Russia, certamly the life 
of the peasants has been raised to 
a new high level 

The collective farm has brought 
a bigger population and more social 
life to the countryside Every big 
collective farm has its own theatre 
(with travelling companies of players 
and their own amateur efforts to 
fill the l»ll), cmema and lecture 
hall, club rooms and hbraiy Some 
fiurms produce their own news- 
paper and engage in many cultural 
activities Schools, of course, are 
to be found now everywhere in 
Russia As late as 1920 sixty-three 
out of every hundred people in all 
Russia were unable to read or wnte 
The education of this tremendous 
illiterate peasantry must alwavs be 
the proudest achievement of the 
Soviet regune 

Life m Asiatic Rama 

It is m Asiatic Russia, east of 
the Urals, that the greatest agri- 
cultural development has taken 
place, and the greatest developmoit 
of mineral and other resources 
Here was a land more isolated and 
backward than any other coiui- 
ngntal area m the world On the 
Siberian plateau, between the 
Cupum and Cbma, men’s way of 
life had changed httle since the 
Middle Ages Progreaswe peoples 
avoided the ignorant Oriental cities 
of the south, whilst the forbidding 
interior of Siberia was almost 


synonymous with eoole and penal 
establishment 

One-fourth of all the Russians 
hve m Asm, about forty millions 
between Turkestan and Vladivo- 
stok It IS m this r^on that is to 
be found the greatest variety of 
languages and nationahtms, par- 
ticularly in the south m the five 
repubhes of the Tadjik, the Turk- 
men, the Uzbek, the Kazakh and 
the Kirghiz Some indication of 
Soviet developments m this region 
may be gleaned from the faa that 
the population here has increased 
by thrw millions in ten years, two 
nulhons increase in the towns, one 
milhon mcrease m rural distncts 

Here are to be found, a few 
miles apart, some of the oldest 
aties in the world, and some of the 
newest Old towns, like Bokhara 
with its eighty thousand Moham- 
medans, look today very much as 
they did a thousand years ago We 
are taken straight back to the 
Arabmn Nights in the narrow, 
winding, cobMed streets of Bok- 
hara with their overhanging houses, 
their elaborate mosques and pic- 
turesque gateways, the Oriental 
crowds m the streets But the 
women go unveiled and mingle m 
public life as much as they do m 
any Western city There is modem 
education m the sdiools, for girls 
as well as for boys 

In this ancient land there are 
modem cities like Stalinabad, a 
steel-and-coiicrete town which up 
to 1925 was an untidy straggling 
village called Dushambe, which 
means Monday, because that was 
the day on which the market was 
held Today, its modem streets, 
big puUic buildfflgs and rows of 
villas are surrounded by the welt- 
tilled fields of many collective 
farms Stahnabad is now a town of 
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a hundred thousand Soviet atizens. 
and 18 the capital of the Tsdlik 
Soviet Socialut Republic, with its 
own kremlin m the heart of the 
town 

Staluiabad is typical of the 
progress of civilization m the 
Central Asian Repubhcs of the 
Soviet Union The chief single 
agency of change in these hitherto 
unchangmg regions is modem 
commumcations, particularly the 
railway The famous Turk-Sib 
Railway (Turkestan-Sibena), was 
begun in 1927 and completed in 
1930, and ga>w the first real 
impulse of life to these forgotten 
places This line joms, thiough 
Tashkent and Alma Ata, with a 
branch of the Trans-Sibenan liiw 
(MoscoW'Vladivostok) at Semipala- 
tinsk New branch and trunk lines 
are being frequently opened per- 
haps the most important recent one 
being that between Karaganda and 
Balkash opened m 1941 

Mongolioo Trader! 

A fbw years ago the most common 
si^t between the towns m this part 
of the world was the camel caravan 
Such a sight IS still common, and is 
hkely to remain so to the northward 
over the tremendous extent of the 
Siberian steppes These lands are 
crossed by caravan trads which can 
probably chum to be the oldest 
roads m the world A wonderful 
sight is a Mongol caravan crossmg 
this qiarsely-mhabited country A 
Mongol never walks if he can help 
It He travels everywhere on camel 
back or mounted on his sturdy 
pony The Mongols dress brilliantly 
m flaming red, yellow and blue 
On their feet they wear great boots 
with pomted tumed-up toes and 
flat aoloB They may ^ve before 
them enormous droves of sheep. 


cattle, goats and ponies Caravans 
of C h ine se traders are met with far 
inland from the border of China, 
taking tea, cloth and tobacco to 
Central Asia, and letummg with 
wool, hides, fiir and ponies 

Life in Mongolia has not dianged 
smoe the dawn of tune Just within 
the borders of Chuia thousands of 
Mongols annually make pilgnmage 
to the shnne and burial place of 
Jengihiz Khan, the twelfUnmitury 
world conqueror, and perf o r m 
there ceremonies no Westerner has 
ever seen But the inevitable qmad 
of the railroad, and extension of air 
lines, must ultimately break down 
isolation and brmg these pecqdes 
mto touch with the rest of mankind 

dWIllMlIICHiOiU SM UfIlUaOBI 

New towns spnng to hfe, as at 
the touch of a magic wand, with 
the coming of the railroad New 
ideas come to the people, new ways 
of life replace old, and new pros- 
perity dawns The wasteland yields 
crops The barren hilb open and 
give of then- ores Hus has been 
seen to happen m some hundreds 
of centres m Central Asia, mostly 
m the southern and westeni sectors 
All along the eastern slopes of the 
Urals there is a cham of brand-new 
cities, tapping the resources of this 
mountam range, vdiose previous 
use was limited to marking the 
boundary between Europe and Asia 

Mr H G Wells has truly said 
that the contrtd of communications 
IS the measure of our civilization 
It is obvious that development of 
resources is unpossible without 
swift and sure communications 
In the modern world, air transport 
cannot compete, m the regular 
carnage of great masses of heavy 
goods, with land transport For 
this reason, good roads often have 
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greater importanoe than airways— 
as witness the vital Burma Road in 
the history of the Far Eastern war 
and the necessity for constructing 
the Alaska Highway in the Ameri- 
can attack upcm Japan 

Our mterest m means of ciMn- 
munication in this article rests upon 
the revolutionary changes wrought 
in the homes and daily lives of men 
by the extension of railway lines 
Many vast commumties toda> 
depend upon the railroad for their 
standard of life In the earlier days 
of the British Empire the western 
provmces of Canada, the people of 
Bntish Columbia, refused political 
union with the eastern provinces, 
until a railroad was laid across the 
prairies and over the Rocky 
Mountains, to link them to their 
fidlow-Canadians m the east 

The necessity for developing the 
Earth’s resources to the full is 
illustrated by the fact that m less 
than a century and a half the 
population of the worid has more 
than trebled It is impossible to 
give exact figures for world- 
population , but the recent reports 
of the Umted Sutes Bureau of the 
Census put it at one thousand nine 
hundred million We may safely 
say the Earth supports nearly two 
thousand inilhon souls 

Life la JapM 

The increase in the world's 
popidation is due primarily to 
modem communications and the 
mechanization of production This 
18 nowhere better illustrated than in 
Japan, where the proUems anung 
from rapid increase and uidustnal- 
mtKm are seen, as it were, under a 
microscope, m small compass 

The populatiOD of Japan doubled 
in less than half a century Only 
seventy years ago the Japanese 


people knew as little of Western 
ways as the old TYirkish Empire did 
Seventy years ago the Japanese 
lived in much the same way as 
Bntons lived in the days of the 
Normans and the Plantagenets 
Great lords and barons ruled their 
own districts which together 
covered the Japanese islands The 
Japanese soldiers wore medieval 
armour and among their chief 
weapons was still the bow and 
arrow 

The influx of Western ideas 
came suddenly There was no 
Mustafa Kemal to introduce demo- 
cratic ideas, instead there were the 
feudal barons of Japan with their 
traditionally strong and hidebound 
Ideas of feudalism Through m- 
dustrialism the entire economy of 
the land was revolutionized, but 
the vast new mdiistrial society 
remained in the hands of the few 
feudal lo'tls 

In Bntam and the Western 
world the Industrial Revolution 
took a hundred and fifty years 
to mature, indeed the best part 
of two centuries In that tune 
democratic ideas had time to 
become established, social services 
were developed, particularly under 
the uifluenoe of the French and 
American revolutions Western 
people bad time to adapt them- 
selves to the new mdustnal way 
of life In Japan tiie process was 
rushed throu^ m half a century 
under the leadership of men with 
medieval ideas 

Today the Japanese find them- 
selves thoroughly Westernized as 
to means of production and coin- 
munication, yet hving m the 
ideology of the Middle Ages 
The mdustnal ftudal lords of 
Japan set up the Mikado as a 
divmity, to be worshipped ftr 
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more thoroughly than ever Bntone 
wonhipped thw kings when the 
**divine right of kings” was a 
hvmg issue m the West 
But considn- a few facts to the 
human background m Japan The 
islands of Japan greatly resemUe 
the British Isles, both as regards 
position and extent The mam 
island of Japan, Hondo lies off 
the continental coast of Asia as 
Britain lies off the coast of Europe 
Hondo IS comparable to Great 
Bntain in its size being nearly 
nme hundred miles from north to 
south and nearly two hundred 
miles at its broadest As late as 
1872 the population of Japan was 
little over thirty millions At the 
census of 1923 it was ovei sixty 
millions It 18 now something like 
one bundled and five millions 
As m the Near East and Central 
Asia, Japan is a land of contrasts 
of the very old side by side with the 
very new In the streets of the 
towns and the roads of the country- 
side a great proportion of the people 
wear modern ^ess and use modem 
vehicles, but the one desire of 
many men after their day’s labour 
IS to put on the old national 
costume, the flowmg robes of old 
Japan, to recline m the garden 
under the lanterns hanging from 
Che trees In Che streeu factory 
girls m trousered overalls pass girls 
m die old'-fashioiied kimono Be- 
side the high-powered lorries and 
automobiles and electric trams run 
the rickBhaws, the ox-caits and a 
variety of ha^ barrows 
Some millions dwell m modem 
concrete villas and vrork m factories 
(some with roanng blast furnaces) 
or m steel-and-conciete oflSce 
Mocks, but milhons more m 
suburbs and small towns and 
vniaies still mhaUt the bamboo- 


and-paper dwdlinfi oftheu' ances- 
tors and engage m many traditional 
handicrafts 

The Japanese are imitative rather 
than creative They are naturally 
vigorous people The world had 
peacetime experience of their epter- 
pnse m many qiheres Up to the 
Second World War, the most 
remarkable feature of the world’s 
fishing mdustry was the position 
held by Japan, which, as regards 
the quantity of fish supplied, led 
all others Until British steam 
trawlers had gudled the ^be m 
search of catch, and had fished off 
the shores of J^n the Japanese 
had never conceived the idea of 
steamboats to catch hsh They 
quickly realized their omission, and 
built fishing fleets after the British 
model, with the aid of British 
engineers and seamen So quickly 
did their fleet grow that it soon 
outnumbered any other national 
fleet The result was that a fish 
retailer m almost any other 
country could offer a customer, say, 
two Uns of salmon of practically 
the same size, but one at half the 
price of the other The cheaper 
was the Japanese 

No doubt other mstances of 
Japanese competiUon will occur to 
the reader The cheapness of 
Japanese products was of course 
due to the generally lower standard 
of hvmg among the Japanese com- 
pared with Western workmen 

The abongmal Amu of Japan are 
now mnfiimA to the nofthem island 
of Hokkaido, and racully are 
among the world’s most mtenstrng 
people Their commumties are now 
small, and are rapidly dwindling 
Like the Japanese, they are of small 
stature, and they are relics of a very 
andeot human stock who may once 
have pcyiilated most of nortbem 
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Asia (Proto-Nordic) Their culture 
recalls in many ways that of the 
Stone Age They practise the most 
primitive kmd of agriculture, the 
men are still hunters, though the 
women have developed beyond the 
mere collecting stage and grow 
sunple crops The religion is a 
form of animism, special veneration 
bang given to the bear 

Sudi small, obscure communities 
are not likely to trouble world 
markets, but th^ illustrate the 
ingrained varieties of mankind, 
and ui lesser degrees many com- 
munities are so differential^ from 
one another throu^out the world 
They cause us to realize that the 
different wants of different com- 
mumties make equation of living 
standards at present an impossi- 
bihty, although the difficulties may 
be overcome At the present time it 
would seem that only by protection 
and tanffs, or by bold world 
controls of exports and exchanges 
can the varieties of standards of 
living be prevented from comiptmg 
the world’s economy 

Contrasts n Anirtralia and New 

Contrast the conditions of white 
tnoi m Australia with those of the 
blackfellows In wild places in the 
heart of Australia the aboriginals 
hve as men everywhere lived before 
civilization began They hunt the 
kangaroos and wallabies with 
boomerangs and spears They set 
lunple traps for the emus They 
hve largely on frogs, rats, snakes, 
grubs, the honey of the wild bees 
and the honcy-ants, on stems of 
fdants and roots and seeds Their 
homes are rough shelters of sticks 
They do not know how to cultivide 
the soil or store food or keep 
beasts for use. And the important 


and worryuig thing is that the 
white men do not seem able to 
impart the rudiments of European 
culture to these pnmitive men 

Yet white men have found how 
to bring forth from the previously 
barren soil of Australia vast pas- 
tures and crops by tapping the 
hidden stores of water be^th the 
soil In Queensland many thou- 
sands of artesian wells have been 
bored to these underground seas 
Because they have known how to 
use Nature’s reservoirs, white men 
are now able to keep many millions 
of cattle and sheep on the great 
plams of Australia and to turn 
millions of acres into wheat fields 
Only a few hundreds of miles trom 
tt» lude shelters of the abongines 
rise the tremendous cities of Md- 
boume, Adelaide, Brisbane and 
Sydney Where the blackfellows 
crossed narrow streams on fallen 
logs, white men have built Sydney 
Harbour Bndge 

Luckily, we do not have to deal 
m many places with so great a 
contrast as that between Mack and 
white in Australia In New Zealand, 
for mstance, when Europeans first 
arrived the Maons were canmbals, 
had no writing^ had never culti- 
vated the soil nor mmed for metals, 
and they had made only a few rough 
tools, but today Maoris mix with 
white people m a way that is im- 
possible for aborigmes of Australia. 
Not only do Maori children go to 
school with white childroi (and 
cany off many of the pnzoa), but 
the Maoris are entitled to vote for 
Maon Members of Parliament 

UabHads of Sodh Amerka 

Wherever men have met m difier- 
ent states of culture some sohitum 
has to be sought for their economic 
differences if one race is not gomg 
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to escploit and oust the other In 
many of the republics of South 
America the atorigmal Iiuhans 
have ]»^tical1y vanished before the 
advanced civilization of the white 
man (see Fig 16) In the Argentine 
and m Uruguay the m^iity of 
inhabitants hve their whole lives 
without ever seeing a native Indian 
A republic like Paraguay, where the 
majonty are Indians, is in a less 
advanced condiuon than those 
republics where the majority are 
white Most of the citirtns of 
Paraguay cannot even read and 
write Yet before the white men 
came to South Amenca there 
flourished an ancient civilization, 
wholly Indian, at a high level It 
would seem from this that con- 
quered races sometunes sufier from 
ducouragement that causes the 
decay of native culture without 
stunulatmg men to adopt the cul- 
ture of the conquering race In thus 
connexion, many tnbes of Poly- 
nesians in the South Seas have 
diminished in numbers to a remark- 
able degree smce white men came, 
and some of them seem likely to 
die out The anaent tradition has 
lost vitahty m the face of a vigorous 
new alien culture, but the peoples 
are as yet unable to benefit from 
European umovations 

Dangers of NatlonaHm 
We speak of European culture as 
if It was a thing of which to be 
vastly proud, and so it is Yet 
Eurppeiuis seem to have inherited 
from the Ancient Greeks, who first 
biought culture to Europe, that 
jealous patriotism whidi destroyed 
Anaent Greece, and some people 
fear It may as certainly destroy the 
fine flower of European life Nar- 
row nationBliam is a destructive 
bug, and so virulent is it on 


European soil that there is no saymg 
that It will not breed dangerously 
even m most luilikely places 
There was an ilhistiation of this 
m Spam before the Qvil War The 
Catalans, who hve m the north-east 
comer of the peninsula, are a 
distinct people with thnr own 
language At the beginning of the 
mneteenth century the anaent lan- 
guage was spoken by illiterate 
peasants and a corruption of it by 
the rabble of the towns Then a 
scholar succeeded in making it a 
literary language, and a number of 
hterary enthusiasts created a new 
demand, in the Catalan tongue, for 
a new life for Catalonia The result 
was that m the autumn of 1934 
Catalonia declared herself an inde- 
pendent republic, a new nation 
apart from Spam This republic 
was short-hved Twenty-four hours 
of hfe It had, befcne its capital, 
Barcelona, was shelled from the sea 
and compelled to surrender— its 
President was imprisoned 

Ramig EconDmlc Stusdards 
The local affair of Catalonia has 
a world-wide significance, m view 
of the demands of small nations and 
minonties for a say in the govern- 
ance of the world There is much 
to be said for small nations, as 
against big ones A small nation 
hke Sweden, for example, is enabled 
to give to its atizens social legisla- 
tion and conditions of life in 
advance of that averaged by any of 
the great powers. Among the six 
million Swedes there is ndt one 
who cannot read and write, while 
the purchasing power of the oidi- 
naiy day labourer m Stockholm is 
equal to aU but the richest m 
America, and there are no poor, 
no shims, m Sweden 
We need not despair of backward 
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peoples beiag raised to hifl^ 
standards and so solving the prob- 
lem of the equation of wealth Let 
us remember that udiole communi- 
ties have changed their way of life 
with eictraordinary rapidit y so m e- 
tunes through the energy and vision 
of one man, as in the case cd'TUrhey 
under Mustafa Kemal, sometimes 
through the vigour and ideology of 
a regune, as in the case of the 
illiterate downtrodden Russian 
peasants and the communities of 
Central Asia under the Soviets 

Ongia of Races 

Since, as we have seen, them are 
no absolute racial barriers between 
the peoples of the world, there 
seems no good reason why their 
cultural and economic activities 
should not interact to raise and 
sustam the entire world commumty 
We have noted that the majorUy of 
races and nations are interdependent 
and interrelated As to the latter, 
the present scientific conclusion is 
that the difficulties of accepting the 
multiple origin of races are so great 
that the best opimon tends to 
believe m the common origin of all 

The peoples of the world today 
exhibit close cultural resemblances 
m spite of outward seeramg differ- 
ences Highly artificial forms of 
language, such as tenses, cases, and 
grammatical gender, are found over- 
lapping far beyond the bounds of 
race, however race may be dedned 

Comparauve anatomists un- 
doubtedy exaggerate the morpho- 
logical differences between the 
lacaa, especially between the most 
miperficiBlIy different races, such as 
the Hack, wlute,and yeUow-skinnad 
groups; and th^ usually ignore 
entu^ the cultural resemblances 
which are flu* too close and too 
numerous to be ex|didned by any 


generalizations about the “essential 
similarity of the human mind ” 
But if mankind origmated in a 
common stock it is unfortunde that 
no satisfactory explanaUon is forth- 
coimiig of the process by which 
differentiation mto races took place 
Perhaps men are hke grapes, whidi 
produM wines of dififerent flavours 
on different soils It may be thought 
that the black peoples, mhabiting 
tropic and sub-tropic lands, have 
developed dark skm pigment as 
protection against the Sun's rays, 
whilst the while peoples of temper- 
ate dimes have hghler pigmenta- 
tion because of the weaker power 
of the Sun in those regions Tins 
explanation, howevn*, wdl not 
cover the yellow-skinned peoples 
of equally temperate climes, nor 
show why th^ should dtfer from 
the Redskin nations of North 
America as to skin colour 
In short, we have a great deal 
more to find out about the action 
of climate and natural environment 
generally upon human morphology 
before we dare to come to any 
condusion about the matter We 
can say truly oiough that Man 
throughout the globe has bocmne 
physically adapted to the Earth's 
varied conditions, and many hun- 
dreds of physical charactensbcs 
can be explained on this score The 
wide, flat nose of the Negro enables 
himquickly to breathe up a quantity 
of hot tropic air, while the long thm 
nose of the Eskimo causes his inhal- 
ation to warm the from Arctic air 
before it reaches hts lungs. 

Even so, the sum total of these 
adaptations do not add up to the 
complete catalogue of vdiat we 
must still be content to call racial 
chanclenstics All we can say 
IB that It IB probable that all men 
are denved from one stock. 
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Scope of philosophy. Ethics^ or moral ^ilosophy. Political philosophy. 
jEsthetics. Metaphysics. The Greek thinkers. Modem philosophy. 
Evidence of the senses. Faith, opinion and belief. Reality and knowledge. 
&tgflricism. Cause and effect. Moral judgnunts. Origin of Ethics. 
Reason, intuition and emotion. Hedonism. Utilitarianism. Motives emd con- 
sequences. Moral sense theory. Intuitionism. RashdaU's theory of morals. 


P hilosophy is a Greek word or 
rather a comlMnation of two 
Greek words meaning “love of 
wisdom.” It has often been inter- 
preted as a search for knowledge 
for its own sake without reference 
to anything esoept the i»ecision and 
exactness of the knowledge gained. 
In this widest sense, therefore, the 
subject is one with no Mmitation to 
the scope of its inquiries. Every 
wiilsr and thinker who contributes 
to the sum of human knowledge 
may be called a philosopher. Nor 
is this surprising when we remember 
that the precise scope of any of the 
sciences is rarely defined, whilst new 
sciences with distinctive names are 
constantly arising as new' subjects 
of investigation are pursued and 
human knowledge becomes ever 
wider. 

Is. then, physics or chemistry a 
part of philosophy ? in practice the 
answer of course is no, although 
thinkers of the ancient world who 
rank among the greatest philo- 
soifiiers of all times tended to 
cdnfuse the issue; much of their 
speculation was on topics which we 
nowconsiderapartof physics. Some 
limitation must be made to our 
definition of philoaophy if we are 
to avoid the pitfltll of a subject 
mattm* so vague and diffuse that we 
shall not know at what point we 


start. So we qualify our OTiginal 
definition by saying that theesswioe 
of philosophy is pure speculation, 
fhe exercise of reason untnunmeUed 
^ material experiment, not con; 
oemed with the objects of sense 
impressions, that is, the things we 
See or feel or hear. 

* Philosophy is, therefore, the 
activity of the world of thought and 
of thought alone. It proceeds by 
pure reasoning to make deductions 
and reach conclusions about the 
nature of ideas and of things which 
though we assume their existenoe, 
cannot be recognized by the senses. 

The meaning of this definition 
will become clearer if we first exam- 
ine what these ideas are, because 
each is the subject matter of one of 
the main branches of philosophy, 
and these, unlike the parent science, 
do admit of exact definition, and 
are definitely restricted in scope. 

Ethics, or Moral Philosophy 

First is ethics or moral philo- 
sophy. We place it first, not because 
it was studied first or because it is 
necessarily the most important part 
ot philosophy, but because it is the 
natural starting point for the ordi- 
nary man and woman. Itdealswith 
the nature of Mmduct and as such 
its subject matter comes within the 
purview of every man. Whatmakes 
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■n action right or wrong? What 
do we mean to say of an action 
when we say it ou^t to be done? 
What preo^y have we in mind 
when we say that we bdieve in 
freedom of the will, or the nghts of 
the individual? Notice that all 
these questions unply the existence 
of ‘^things” — freedom, rights, 
morality, duty — ^which we certainly 
cannot see or hear or feel, but the 
real existence of which we do not 
for <Mie moment doubt even though 
if we were asked we probably could 
not even start to define It is the 
purpose of ethics, then, to examine 
these ideas and seek to make our 
mental picture of them as clear as 
if we could perceive them with the 
senses Plato and Aristotle among 
the ancient Greek philosophers, 
Kant, Mill, Bentham, T H Green 
and Hastmgs Rashdall among 
modem European ones , are names 
which stand out as having contri- 
buted in a major way to our know- 
ledge of the subject 

Political PhlkMOiiliy 
Arising out of the mvestigation 
mto the nature of conduct is 
another branch of philosophy, 
generally known as political philo- 
sophy ^ which studies the same ideas 
m i^ation to the community as 
ethics pursues in relation to the 
mdividiial To some extent every 
one of us IS a political philosopher 
adwoever we think m terms of 
democracy or rights, or theorize 
about the nature of government 
How ought a state to be governed, 
and on what pnnciples'’ That is 
the overriding proUem of pohtical 
philoBophy Arising from it are 
consideration of the nature of 
punishment, the relation between 
the individual and the state and the 
thBQnes underlying the pcactioe of 



Fig. 1. Jean Jacques Rousseau 
(1712-1778) 


democracy, monarchy, socialism 
and all the other types or forms 
into which different kinds of govem- 
namt are divided 
Pohtical philosophy, or pohtics 
as It is oftra referred to, has re- 
ceived a great unpetus during the 
last hundred years, when the aver- 
age citizens of the avilized world 
have become consaous of tlmr 
rights and have refused to accqn 
bhndly the relation towards the 
established government adudi tra^ 
dition decrees In oth^ words, 
men have begun to think for them- 
selves and have sought ways and 
means of justifying an active revolt 
agamst custom and vested mterests 
In this sense, philosoidiy has a very 
defimte link with practice, and the 
evoluuon of a particular theory by 
some enhghtened philosopher has 
often preceded acomplete change m 
the system of government Thus 
Rousseau (see Fig 1) is the inspua- 
tion and justifier of the French 
Revolution, Karl Marx the prophet 
and spmtual leader of the commu- 
nist levoluuon In another sense 
Naa Oermany sprang from the 
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phdosophy of NKtache, adapted 
and rationaliaed -by Ad^ Hitto- 
Similarly, in the anaeot world of 
thou^t, the pohucal writings of 
Plato and Aristotle did much to 
establish and clarify the relation 
between atnen and state in the 
Greek aty states and particularly 
m Athms 

In recent years political philo- 
sophy has beea reinforced and to 
some extent displaced by econo- 
ima, a subject which is the theme 
of another section m this book 
Marx himself is part economist and 
part friulosopher The many British 
w ritcrs who have mfluenced political 
thought and action from Adam 
Simth onwards have all tended to 
super-impose their moral teachings 
on a foundation of economic 
theory 

Although we see philosophy thus 
Imked closely with practice and 
actually deternumng conduct to a 
large and important degree, that is 
not the purpose of philosophy 
Ethics, for instance dom not claim 
to moke men moral, there is not 
the shghtest evidenoe that the most 
enlightened philosopher is any the 
more vutuous for being a philo- 
sopher Of course many thinkers 
on this subject have been attracted 
to It by a recognition of the para- 
mount unportance of the moral 
part Many, too, have used moral 
philosophy as the foundation on 
which to build a superstructure of 
sermona, some of these thmkers 
such as Bishop Butler have been ex- 
tremely enli^tened philosophers 
aa well as divines But it must be 
stressed that moral teaching is not 
the same thmg as moral philosophy 
Ethies exists to analyse the nature 
of actions which are right and 
detamune what quality there is 
common to them ah— the quahty 


which cmstitutes their ngjhtnesa. 
It does not purport to lay down 
rules of conduct or, uhat is still 
more important, give mankind the 
will to do what is right, although it 
has often been argued that what 
mankmd needs is a lead to the recog- 
mtion of “the good" — and m this 
sense ethics may well supply the lead 

ifisthetics 

Just as we are all sometimes 
doubtful about the nature of duty 
(though we shall probably express 
that fact by saying 1 wish I knew 
what 1 ought to do now ’) so we aU 
are occasionally puzzled by the 
nature of beauty And this concept 
— ^beauty — ^is the subject of another 
branch of philosophy called 
tketics The purpose of esthetics is 
to analyse the nature of beauty in 
just the same way as ethics analyses 
that of duty Beauty is one of those 
things which we dl recognize as 
real, but which we should find it 
quite impossible to define Indeed 
^ idea of It seems to vary from 
person to person What one judges 
to be beautiful another may well 
consider to be ugly Moreover, 
standards of beauty vary oiorm* 
ously from one generation to an- 
othv, from one nation to anothir 
What then is the exact nature of 
this quahty which is revealed m 
sucha bewildenngdiversityof ways? 
Is It a quality of the obyects which 
we call beautiful, or does it resuk 
rather m the ^ of the bdiokicr? 
This, of course, is another way ot 
asking Is beauty objective or sub- 
jrctive^ ^Esthetics resolves itself 
largely into a consideration of this 
problem which is one to which m 
the natuie of things a final and 
positive answer has never bsan 
givenr— nor probably evn* will 

That fiKt caisoa another lateresl- 
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Fig. 2. David Hume ( 17 J 1-1776). 


ing siddight on the nature of phiIo< 
sophy in general. Philosophical 
writers usually proceed from an 
analysis of the reasoning of previoiis 
philosofrfiers to some new and 
original solution of the particular 
proUem they are considering. This 
is just as true of the great works of 
philosofriiy— of the monumental 
writings of Hume (see Fig. 2) or 
Berkeley — as it is of the host of 
books of lesser importance which 
have been published on philo- 
sopMcal thought through the ages. 
And, of course, a new point view 
is a very good reason— perhaps the 
only good reason— for producing 
yet anotiier book on ethics or 
osthetics or any other branch of 
philosodiy. But it must be remem- 
bered that the true ftmction of 
philosophy is critical. Each success- 
ive writer commits his view, as it 
were, to the critical consideration of 
the world— and never yet has a new 
view been aooqited in its full impli- 
cations by fader phUosophers. It 
aeenss as thoudi any and every view 
admits of ciiticiam. There is not 
and cannot be absolute finality. Of 


the great nunto of dfaRBseat 
systems of ethics (for instance) 
which have been proposed, some 
of which we ahaH consider briefly 
later in this article, none is abso- 
lutely foolproof in the sense that* 
the student can be directed positively 
to this theory or that to accept it as 
final. 

This is one of the reasons why 
philosophy is such a valuable study 
for mental training. It makes the 
student think. In the final instance, 
the conclusion which the atndent 
tentatively accepts is his own oon- 
cluaion, reached 1^ ^ exercise of 
his own mentality. When our 
subject matter consists as it does 
oi the objects of thought, our con- 
clusions cannot be verified as in the 
case of the other sdenoes by the 
indisputable evidence of things 
experienced. The only proof of a 
theory ki philosophy is that the 
nund accepts it wfahouf doubt, or 
if k follows inescapably as a deduc- 
tion from a premise (or first 
principle) which cannot be doubted. 

Me t aphysi c s 

We must now craisider the nature 
of another very important branch 
of philosophy which we call msfo- 
phyales. This is so important in the 
history of phitosofriiy that some 
thinkers have tend^ to regard it 
as the whole of the subject. Certain 
it is that the moral systems of some 
of the world’s greatest phflosophers, 
such thinkers as Aristotle and 
Immanuel Kant, depend for their 
validity <m the natore of die meta- 
physics propounded by them. 

MetaphyiKsmay be defined brief- 
ly but not exactly as a consideration 
of the inner or hidden nataie of the 
universe. It arises from a doubt aa 
to the validity of the evidgnee 
offbred us by our acnaes coneeming 
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the world about w Our aeoses 
show us a ooDstantly changmg 
world— and indeed, often deceive 
us about Its exact nature We may 
“see” something that is not there 
or imagine that we hear a sound 
which is non-existent How then 
can we trust our senses to give us 
an accurate uni»ession of the reahty 
of which we form part^ Is there 
not some reality which we can 
know by the mmd instead of havmg 
to trust to the senses^ 

Metaphysics seeks this reahty 
which can be known by exercise of 
the mind That part it which is 
concerned with the lutture of reahty 
IS called ontology, that part which 
IS concerned with the nature of our 
knowledge is called epistemology 
So ontology and epistemology are 
leaUy two ways of looking at the 
same problem Allied with meta 
physics 18 theology which is an 
mvestigation mto the nature of 
God, and hgic which is concerned 
with the way m which the mmd 
works 

It IS obvious that any search for 
the true nature of reahty must 
impinge on pure physics And as 
we have already stat^ many early 
philosophers did in Uiik come very 
near to being physicists Con- 
versely, m recent years physicists 
and mathematicians have turned 
philosophen— which is not sur- 
imsing amoe mathematics is a 
soenoe of pure rsason, of mfeience 
and deductions very sunder to the 
essential processes of phdosophy 
So the woric of Dunne m the theory 
of the nature of tune, and of 
Einstem m the theory of relativity 
have made cootnbutioiis of first- 
rate importance to the body of 
philosophical thought 

In the outline which follows we 
will consider a few of the pimapal 


aspecu of metaphysics and ethics, 
and indicate some of the answers 
which the greatest of phdosopheiB 
have given to the problems in- 
volved Our purpose IS to show how 
the same kmd of problems run 
through the whole history of phdo- 
sophy and to indicate the gradual 
evolution of thought which has 
occurred through the centuries 

NeeesBty of Reading 

Here a wammg note must be 
sounded The best way — ^mdeed 
the only sound way — to organize 
the background of philosophical 
thought IS to read the works of the 
great phdosophers themselves The 
pnnapal works of those who wrote 
m English are mostly available m 
several chei^) editions whilst the 
ancient Greek phdosc^hers and 
those of many other languages (in 
particular m^em German) have 
been translated very adequately 
mto English In the course of the 
prcwcnt summary we shall name a 
few of the most significant or 
interesting works These mint be 
treated as source books, if phdo- 
sophy IS to be studied in a serious 
way From them the student can 
proceed into the l^ways of phdo- 
sophy and gradually develop judg- 
ments of his own, for the n^t 
attitude of the phdosopher (and 
every one of us can become a 
phdosopher m that sense) is not to 
accept blmdly what he sees pnnted 
or hears spoken but to brmg the 
cntical faculty to bear on any and 
every statement of opimon To 
this end, readmg and still more 
readmg is the only sure method of 
approach 

One other pomt must be nmemr 
bered Some limit must be placed 
upon the range of works whid can 
be treated as source books Every 
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dvilized nation of evety 
almost without exoq;rtion— 4ias pro- 
duced its growth phil^ldiy. 
Indian, Chinese, PeiWi— 40ine 
inspired by religion, others not — 
a bewildering array of teaching 
firom every conceivable point of 
view. Partly because it is quite 
impossible for any one person, how- 
ever wise and enlightened, to grasp 
the essential elements of so many 
and such diverse systems of thought, 
partly because many of the East- 
ern philosophies are out of touch 
with modem European methods 
of thought, it is usual to restrict 
the study of philosophy to a single 
connected family tree of wntings. 

Hie Greek lUnken 
For many reasons, the study of 
philosophy must include the work 
of the ancient Greek thinkers, 
among whom Plato and Aristotle 
are supreme. In particular, the 
Greeks evolved a scheme of philo- 
sophy which is not far removed 
in approach and thought from a 
system applicable at the present 
time. Some of the conclusions of 
Aristotle have had to be discarded 
in the light of modem science, but 
surprisingly few. Hie tradition of 
the ancient Greeks survived through 
the era of the Roman Empire 
though the Romans themselves 
proved comparatively arid in orig- 
inal thought. Even the dark ages 
of medieval Europe did not dim 
the li^t of Greek thought, and 
when the Renaissance came to 
Europe, it was to the Greeks that 
the new race of acholan naturally 
turned for inspiration. The most 
modem Briti^ American and 
European thought is, of course, in 
the direct line of descent from the 
Renaissance scholars. So. in prao- 
tiesb philosophy as we know it 


comprises this single body of tradi- 
tion which induto in fhct a very 
high proportion of the world's 
total mherhanoe of knowledge. 

We start, dien, with the work ot 
the Greek thinkers of the classical 
period, two thousand five hundred 
years ago. Though Plato and 
Aristotle are pre-eminent among 
these, they did not appear suddenly 
like meteors in the sky, trailing 
their brief cloud of glory and then 
burning themselves out into dim 
obscurity. Rather they followed in 
the train of many lesser stars and 
were followed in turn by many 
satellites, a few of which even 
succeeded in enhancing the noble 
Greek tradition of thought. Both 
Plato and Aristotle too, owed, like 
most other philosophers, a very 
great debt to tKose who preceded 
them in the history of thought. 

EmythiBg ChuigM 

It was Heraclitus who first 
rationalized a phenomenon of 
nature which may be said to be 
the starting point of philosophy's 
search for a permanent unchanging 
reality to explain a world which is 
constantly changing and of whkfli 
the constituent parts are so obvi- 
ously impermanent. It was in fact 
Heraclitus who stressed the fact 
that you can never stq> twice into 
the same river, in so far as the par- 
ticles of water which compose the 
river are never the same for two 
minutes in succession. A later 
philosopher went further than this, 
saying you could not step once into 
a riverl He meant, of course, that 
in the very moment of stepping, 
the particles of water had changed 
their grouping so that the river you 
actually stepped into was not the 
river you had willed to step hito. 

We must examine this diflRculty 
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a little moro doMly m order to 
appreciate the background of 
Greek thought It u summed up 
in the Greek words poif/a rto, onden 
maiet, which may be translated 
**Bveiything is in a state of flux ' 
And this IS a statement with whidi 
the findings of modem science are 
m comiriete agreement Whatever 
It IS that we are considenng, am- 
mate or inanimate, the same pro- 
cess of change can be observed A 
child u conceived, bom, grows to 
maturity and dies After death the 
tissues of the body are changed into 
other forms — **from dust to dust ’* 
There is no single point of time at 
which we can say “that is the man’ 
or if we do, as soon as we have said 
It another stage of development or 
decay has begun, and our search 
for the permanent* unchangmg you 
has been m vain This is true of 
everything we apprehend with our 
senses^-of everythmg we see or 
feel or hear, m short of everything 
which IS material and has extent 
and solidity 

What then lies behind all this’’ 
For the human mind cannot accept 
the supposition that there is noth- 
ing immanent in the world, no 
sheet anchor, as it were, to which 
the ship of human endeavour and 
expenenoe can chng, and m which 
It can have faith 

Rehgion supphes an answer 
God 16 the one permanent and real 
thing, the very essence erf* reality m 
a changing and unpennanent world 
And this indeed is an answer whuh 
medieval and later philosophers 
sought to demonstrate But for the 
Greek thmken (or at any rate the 
early ones) it was not the answer 
for which they were looking Greek 
rdigion was a religion of many 
gods, vdio were m some ways sub- 
ject to the laws of the umverse as 


we know it Their functions were 
dearly^ defined and these did not 
mclude being the source and ongm 
of the world What the Greek 
philosophers sought was a single 
element from which the material 
substances of our world develop 
and into which they are changed 
agsm when they decay 
Thales, one of the earliest of the 
classical teachers, had suggested 
water as the single all-embracing 
elonent Heraclitus suggested fire 
It must be stressed that this was no 
allegoric appeal to water and to 
fire The suggestions were in both 
cases intended hterally And one 
can see that the solution to the 
problem offered by Heraclitus 
would commend itself to a people 
whose knowledge of physics was 
strictly lirmted Heraclitus was 
called the “weeping philosopher” 
because his statement of the fact 
that eveythmg n in a state of flux 
wac regarded as extreme pessimism 
Yet there is one thmg to be said m 
tavour of his philosophy It started 
from a sound preiruse and did not 
reject a conclusion merely because 
It was contrary to accepted opimon 

Socrates and Plato 
The next school of philosophical 
thou^ which we have to consider 
IS on a much more mature leveL 
Socrates (see Fig. 3 ), Hato and 
Aristotle together form a smgle link 
in the efaam of our inhentance of 
knowledge Socrates was a teacher 
m Athens m the fifth century b c. 
He was cemdemned to death on a 
charge of corrupting the youth of 
the city But although he was a 
great teacher, he probably nefver 
committed his thought to paper. 
In any case, none of his wntingi, 
if any exiated, have survived. 

Plato IB his able mteipnter, fbr 




Fig. 3. The death of Socrates (about 400 a.c,). Condemned to death by an 
Athenian court for **eorri9tting the young" with his pMhsophleal teachings^ 
Socrates ^ed by drinking a bowl of hemhtdc. 


Plato puts into the mouth of 
Socrates the greater part of his 
philosophy. It is difficult indeed to 
know where Socrates ends and 
Plato begins. Aristotle was a pupil 
of Plato and at first a keen admirer 
and follower, but in his later 
writings he differs from Plato m 
many essential details. 

Theory of Ideas 

Both Plato and Aristotle have 
been excellently translated into 
English, so that students without a 
knowle^ of Greek need have no 
difficulty in reading these two great 
philosopheiB in the original. Plato’s 
greatest work is Uie RepiAlic, but 
some of the Dialogues give a better 
notion of the theory of ideas than 
does The Republic. 

In general prmdifle, Plato ac- 
cepted the po^on of Hcraditus 


that everything is in a state of flux. 
But he ffiffered from Heraclitus in 
the kind of solution he ofiered to 
the problem : “What is permanent ?” 
To Plato it seemed that only the 
world of experience was sufcg^ to 
the laws of change— only the things 
which we apprehend by means of 
the senses. In this, incidentally, he 
came very near to the conclusions 
of many modem philosophers, in- 
cluding Kant. It seemed to him 
that in addition to this world of the 
senses, there must exist another 
world of things which could only 
be apprehended by the mind— and 
these objects of the intellect must 
be real and unchanging in contrast 
with the changing and impermanent 
nature of the phenome^ world. 

These “things” appraheoded by 
the mind Plato calls the “ideas” or 
fonnsr-«nd his theory generally is 
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Fig 4. Fionas Bacon (1S61-I626) 


known as the theory of ideas 
Plato's ideas, * of course, are not 
similar to what we mean m ordinary 
language by an idea The mam 
distmction is that when we speak of 
an idea, we imply that it has no 
existence independent of our think 
mg of It, but for Plato the ideas arc 
real and objective, the only thmgs 
in fact, which have true reality 
They are the “forms” of which the 
objects which we generally call leal 
(that IS the things which we appre- 
hend with the senses) are copies 
If we follow Plato a little further, 
the meaning of this becomes clearer 
According to his theory, art is 
debased because it m turn copies 
thmgs which are themselves copies 
of true reality — ^thc ideas This 
makes the position cleaier because 
it appears that a table, for instance 
is related to the idea of table in the 
same way that a drawing of a table 
IS related to the table from which 
the drawing is copied So men 
and women are not truly real, 
but are copies of ideas which we 
may call manhood and womanhood 

Natan of Knowledge 
In considenng the nature of 
knowledge too, Plato had an 
equally provocative contnbution 


to make The pomt at issue (and 
this IS a probkm which has been 
the theme of very many later 
mvestigations mto the nature of 
knowledge) is whether what we 
know IS drived entirely from ex- 
penence or whether some of it 
may rightly be said to be gamed by 
mtuition We shall have more to 
say about this later, but for Plato 
the answer without a shadow of 
doubt was that a good deal of 
what we know is m that sense 
mtuitive, that is, we do not gam it 
by experience In this he is m 
agreement with many modem 
philosophers, but his reason for 
leachmg the conclusion is umque, 
for It follows from his statement 
of the reincarnation of the soul 
The body dies, but the soul lives on 
and enters another body So what 
we know by mtuition is really what 
we remembei from a previous in- 
carnation knowledge gamed when 
our soul was in a different body 

Aristotle's Reasoniag 
Aiistotle took up Plato s thought 
where Plato left it, and went a good 
deal further He accqjted the 
Platonic position of an imperman- 
ent and therefore not truly real 
world which is apprehended by the 
senses and of another true reahty 
that can only be known by exercise 
of the nund But he rej^ed the 
Platonic theory of ideas at least m 
so far as it laid down that the 
material thing was a copy of the 
idea, or ideal, form For Aristotle 
the real world was a world of 
* universals” (not really so veiy 
different from the Platonic ideas) 
and material things were only real 
in so far as th^ partook of the 
essence of the universal 
Anstotle distinguished also be- 
tween different quahtiei of thmgs 
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Suppoie, for imtanoe, we tee 
someone whom we dei^be as a 
tall red-headed man. We are here 
oombining, according to Aristotle, 
the ideas of size, colour and human- 
ity. Only the last of the three is 
substantive or real, and the man is 
real in so far as he partakes of 
humanity. But the size and the 
colour are variable in nature and 
are qualities that have no reality 
apart from the man (or other 
material object) in which they are 
expressed. 

Another way of looking at the 
Aristotehan idea of a real universe 
that can only be perceived by the 
mind is to define it as a distinction 
between form and matter. The 
form of a thing (correspmiding to 
Plato's idea) is tte essential reality 
of an object, the matter is a realiza- 
tion of the form perceptible by the 
senses. In Man the form is the 
soul, the matter is the body. 
Matter according to Aristotle is 
composed of the four elements: 
fire, water, earth and air. But there 
is another element, not realized m 
the worid we know, which he calls 
quintessence. It is this element 
which gives reality to the higher 
■pheres of the universe in which 
form and matter are united. 

Aristotle's isaieiiGe on Medlerel 
Ibootfit 

Hie main principles of Aristotle’s 
philosophy are set out in the 
JMSriqpAyricj and the treatise gener- 
ally referred to by its Latin transla- 
tion De Anima. To read these 
works, and especially the former, 
is not only to gain an insight into 
Aristotle’s thou^t. but into philo- 
aofdiical method in general, especi- 
al^ as the protdems discussed are 
for the most part the self-same 
protalems whidi have been exercis- 


ing the minds of the philosoiriiers 
all through the 

There is an element of mysticism 
in the works of Aristotle though 
his plulosophy is mainly rationalis- 
tic (by uriiich we mean appealing 
to sober reason rather than to faith). 
Throu^out the rest of the classical 
period and well into the Middle 
Ages, Aristotle was not forgotten, 
but the mystical elements of his 
thought were accepted to the exclu- 
sion of the more rational parts. 
It was certainly Aristotle who 
inspired the work of such great 
medieval philosophers as Thomas 
Aquinas and Duns Scotus. With 
the Renaissance came greater inde- 
pendence of thought, as shown for 
instance by the works of Francis 
Bacon (see Fig. 4) and by the 
Leviathan of Thomas Hobbes, 
which every serious student of 
philosophy should read. 

Modem HroagU 

Modem philosophy is generally 
said to tegin with Descartes 
(died 1650) and it u certainly true 
that this great Frenchman started 
a train of thought which has been 
carried on without a break to the 
present day. If we consider briefly 
the nature of the problem as be saw 
it we shall have surveyed the charac- 
teristic difficulties of modem meta- 
physics. The Discourse m Method^ 
and the Meditations— tsto of Des- 
cartes’s most important works— are 
bothavailable in Engliah translation. 

Whereas the starting point of 
classical thou^ was a search for 
a permanent reality in the midst of 
a chang ing world, modem thought 
has been stimulated rather by doubt 
as to the validity of the sense 
impressions which we receive. Once 
the seed of doubt is sown, the 
harvest is surprising great. What, 



then. M the nntufe of this doubt? 
And what do we mean by eenae 
unprewons^ 

Before going further we will try 
to dHOover an answer to these two 
(pHstuns We often say “Iknow 
that because I saw it,** or *‘l*m 
quite oeitam because I heard him 
s^r so ** In other words, we often 
claun to know something because 
we have seen it or heard it. or for 
that matter apprehended it with 
any of the senses, of which sight 
and heanng are two We are quite 
sure that we know what we see o' 
hear And that is the trouble— 
sometimes our senses deceive us 

Ihe classic example of sense 
unpressions bemg misleading is 
that of the parched traveller m the 
desert who on breasting a long 
slope, looks down mto the valley 
and there sees an oasis in which he 
can count the palm trees and see the 
reflection of dwelling places mirrored 
in the lake But as he pieces on 
the ouragB as we call it, fades, and 
all he finds there is sand and 
more sand The traveller is in the 
position of a man who sees 
does not see His sight has deceived 
him. And if it has deceived him 
this once, how can he ever trust it 
agam’’ 

Another oft quoted example is 
that of the man who suffers from 
“head noises*’ Agam and agam 
he hears bells ringing or whistles 
blowing, or people talkmg but the 
sounds turn out to be a product of 
his physical condition— an abnor- 
mal one admittedly, but how shall 
one with oertamty distmguish be- 
tween the normal and the abnor- 
mal? It u just as easy to discredit 
the other senses as it is those of 
sight and heanng 

So, we conclude, there is an ele- 
ment of doubt mvolved m the 


reception of every sense impremion. 
The individual cannot be absolutely 
sure that he knows what he sees or 
hears But the vast bulk of whet 
we call knowledge is denved ulti- 
mately from these and similar 
sources Therefore, if we are to be 
completely rational, we must doubt 
the truth or vahdity of everything 
that we think we know 

Descartes* Philosophy 

Doubt IS the starting point of 
what IS oftm called philosophical 
scepticism And it is the pomt from 
which Descartes commenced to 
build up his system of thought 
“Granted that 1 must doubt every- 
thing which I thought 1 knew,** 
he said in effect is there nothing 
at dll to which 1 can cling with 
absolute certamty, nothing of which 
lean say positively! know‘s** In his 
view their is one thing which I 
really know and only one, namdy 
the fact of my own existence lam 
conscious of the operation of my 
bram, which is unphat m the very 
fact of my bemg able to doubt 
Therefore 1 am quite oertam that 1 
oust as a thuikmg bemg Thatisthe 
meanmg of the Latm words cogifo, 
ergo sum which are quoted as the 
keynote of Descartes* (see Fig S) 
philosophy and of much of modem 
thought 

With this one oertam and fixed 
fact Descartes went on to *‘prove** 
the real cwstence of a world lecog- 
mzpd by the imnd and not depend- 
ing for our knowledge of it on the 
validity of our sense impressions 
lobidenully, Descartes postulated 
as part of his system the existence 
of God. 

This latta* foct is of grem 
interest m the histoiy of philosophy 
because, though many philosophers 
have sought to give a loveal proof 
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of the netm or of the veqr exii- 
teoQB of God, BO proof has yet 
beeo propoinided whidi has re- 
ceived general aoceptanoe. The 
modem view is that proof of God’s 
eMstcnoe is not poesiUe, but at the 
same time is not neoeesary. In 
other words there are diffment 
states of mind in rddenoe to what 
we know, and we do know in one 
sense some things of which there 
can be no logical demonstration. 

Fkith ud Knowledge 
It is important to understand the 
distinction between faith and know- 
ledge, opinion and belief. It is a 
matter of dispute, certainly, how 
much we know and how we know 
it. But of a certainty we do know 
some things to be true and we can 



Fig. 5. Jtene Descartes (1596-1650). 

make logi^ inferences from these 
known fhcts. If the inferences are 
oorrect, the resulting statements are 
as true as the premises or starting 
points from which the inferences are 
drawn. And we may be said to 
know the truth of these statements. 

Fbith is of quite a different 
chaiacter. No special activity of 

H.W.Z. — ■ 


the mind, no logical inibrsiiee is 
involved. A man who has fUth 
may be said to ’’know” oertafai 
truths without requiring k^eal 
demonstratioo or proof. His atate 
of mind is one of just as great a 
certainty as that of a man who 
knows a truth by any logical means. 
Now the important thing about 
faith is that it cannot be denied or 
refuted — that is, provided it is 
genuine faith and not a menul 
aberration. Man differs from 
animals principally by virtue of 
possessing reason and anyone who 
is incapable of reasoning cannot be 
described as a normal human being. 
If, then, anyone has faith in a 
truth which can be demonstrated 
to be false and continues to main- 
tain faith after its falsity has been 
logically demonstrated, such a 
person is mentally subnormaL If, 
on the other hand, anyone says: ”1 
have faith in the truth of such and 
sudi, even though its truth cannot 
be logically demonstrated,” that is 
a perfectly normal attitude of mind 
and in its own way perfectly 
reasonable. 

It follows, then, that faith can 
only apply to a certain number and 
kind of things, in particular those 
ideas of which it is not possiUe 
either to demonstrate the truth or 
the falseness. And, of course, the 
existence of God and the attributes 
attached to the idea of God ate 
luwcminently in this group. Which 
is why Descartes’s attempted 
’’[woof ” oftheexistence of God, like 
many other proofs put forward by 
other philosophers and divines, is 
not entitely satisfactory. 

ppUon and 

With the distinction between 
knowledie and faith in mind we 
can proceed with more assmance 
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to diftinipitah betwesn opinion and 
belief. We may hcrid an optnim on 
tlye basis of very dii^t evidence. 
Tlie state of mind whidi lies behind 
opinion is that of the man who on 
the evidence available, reasonably 
assessed, inclines to a certain view. 
So ftr as we hold an opinion we do 
not claim to "know**— the two 
states of mind are mutually exclu- 
sive. As evidence accumulates to 
support our opinion and in the 
absence of any evidence contrary 
to it. our opinion reasonably be- 
comes strong until we may say 
that **we believe sudi and such to 
be true.*' So in a sense the three 
terms— opinion, bdief and know- 
ledge— edkct three states of mind 
in an ascending scale of certainty. 

Great conftision of thought arises 
if we fail to distinguish in our own 
minds between these three— any 
impartial examination of public 
speaking and writing riiows how 
disastrously the three are confused 
by many who have least excuse for 
doing so. It is so iiitally easy to 
try to convince an audience by 
claiming knowledge when only 
opinion or belief can reasonably be 
claimed. It is equally easy and 
equally fatal for an audience to 
accept an opinion as fact and then 
pro(^ to argue from the opinion 
to inferences which can be drawn 
from it and which would only be 
valid if the opinion on which they 
are based were really &ct. 

It remains then to consider the 
questions: "What is knowledge? 
What do we really know? Is there 
ai^thing in all the world of which 
we can be quite certain as opposed 
to holding as an opinion?" We 
have already oonaidefed the answer 
which Descartes gave to this ques- 
tion. But other phOosophers have 
giveB vastly difierent answers, and 


it is now necessary to consider one 
or two further difficulties whidi 
arise from these various theories. 

Locke's E MpirI cte m 
John Locke, a philosopher, whose 
work was produced in the second 
half of tte seventeenth century, 
has been described as the founder 
of entpirielsm. By this is meant 
that be was the first of the great 
phDosophers to declare that our 
knowledge is derived entirely from 
experience— from what we see and 
hear and feel and the infenooes we 
draw from what we experience. In 
the Essay Concerning Human Under- 
sta/uUng this doctrine b elaborated. 
According to Locke we have no 
"innate ideas," we are bom, as h 
were, with mi^ like blank sheets 
of iMper, on which experience 
inscribes gradually the pattern of 
things which we knowledge. 

On the -vexed quesuon of the 
nature of reality, too, Locke con- 
tributed a new theory. He distin- 
guished between primary and sec- 
ondary qualities. The former, he 
argues, are real and objective and 
include all the qualities of objects 
which are capable of exact defini- 
tion. such as size and extension. 
The secondary qualities, however, 
such as colour, are rather in the 
qye of the beholder and are not part 
ttf the real nature of the otgects of 
which they are qualities. They vary 
according to the light in whidi t^ 
are seen or the direction from which 
they are looked at.^ And indeed, 
every one of us can'’ bear out this 
dbtinction from our own experi- 
ence, for does not a doth, for 
instance, appear quite a different 
colour in the full daylight from 
what it does in artificial lii^7 Who 
Shan say which b itt real coloart 
But tte nature of reality and the 
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Fig.6.y4. Schopenhauer (J788-1860). 


relatiOD between reality and our 
ideas (like the search for a perma- 
nmt and real world in the midst of 
the changing world of the senses 
which we have already discussed), 
are probfems which run throuih 
the wfatrie history of metaphysics. 
Locke started a tradition which mu 
progressively criticized hy Geoige 
Berkeley and David Hume. The 
Principles of Human Knowledge of 
the former and the Treatise on 
Human Nature of the latter are two 
very positive milcstofies in the 
history of the subject. 

Kant, and SchapenliaiNr 
Die so-called Gennan School of 
philosophy attacked the problem of 
reality .from a different angle— 
namely, ftom an analysis of human 
reason. Kant's Critique of Pwre 
Kaumt was the corner stone on 
which this new tradition of philo- 
sophy was founded, and in the 
work of Hegel and Schopenhauer 
(ne Fig. 6) nineteenth-oentuiy 
thought reached its most complete 
ftdfllment and at the same time a 


plex i n deed, that there has been 
almost as much dispute among tan 
terpieters of these philosophers as 
to ahat precisely they intended to 
convey as there has been concerning 
the truth of their conclusions. 

This much at least can be said 
with certainty. The ordinary man 
can live and die without questioning 
the nature of reality and without 
reflecting on the source and reli- 
ability of human knowledge. But 
once the seed of doubt is sown— 
as surely it must be in a thinking 
mind— the problems involved loom 
larger and longer and, just for the 
very reason that knowledge is one 
of the things called into question, 
cannot be resolved with a positive 
statement of fact which will satisfy 
everyone. Nor are the problems 
such that th^ can be solved and 
the solutions verified in the light of 
experience. The intellect and Man's 
capacity for reasoning are the only 
keys which can be used to open the 
door: these are keys which every 
one of us has to greater or lesser 
degree— keys which only become 
effective 1^ constant practice. 

Gmw aad EfliKt 

There is one item of knowledge 
which is everywhere known and 
appreciated without calling fac 
proof— almost, one might say, a 
universally recognized law the 
Universe— namely, that "every 
event has a cause.” It is this law 
of cause and eflect, as it is generally 
called, which seems to rMiite 
Locke's theory that we have no 
innate ideas. But, however we 
come to know it, whether as part of 
our inherited luiture, or by es- 
perience, or by intuition, at least 
it is soniething of whidi the truth 
cannot be denied. 


ItisofvBiyspeciaH n tere s tbecause 
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from It Bpnagi the phdosopl^ of 
hutoiy It 18 atgu^ that amoe 
evMy event firfkmB oievitaUy frinn 
Its causes, the similar causes tend 
to produce Bunilar events In other 
words, that histoiy repeats itself 
Certainly the theory is commended 
in the light of expenence, and in 
the broadest sense the proposition 
seems to have been proved agam 
and again There is a definite 
rhythm, for instance, m the rise and 
dedme of individual avilizations 
and m the develoiMnent and decay 
of empires 

SoiM thinkers have gone further 
and sought to prove that the future 
can be foretold with certainty if 
only the events of the present and 
past are studied with su^ent care 
It IS recognized, of course, that sudi 
a forecast can only be approximate 
m BO far as It IS outside the scope 
of human capacity to recognize all 
the causes which have contributed 
to produce a given event 

To accept the theory without 
reservation would be a oonfessicm 
of defeat It would imply that 
whatever we or other members of 
the human lace achieved, whatever 
sacnfioes we made, nothing woukl 
alter the predeternuned course of 
faiBloiy Iherem Iks the weakness 
of the case, for it leaves out of 
account the human element If we 
assume that Man has free will, then 
Man IS literally free to act as he 
wills m any cucumstances Now 
history k made up of the actions of 
a vast multiphody of men and 
women So Icmg as we assume m 
all of these a true freedom of the 
win, we can say with certainty that 
hutory does not repeat itself nsoes- 
sanly, that to forecast the future is 
not so much difficult because of the 
need to consider maity fkctoiB out* 
tide the ken of any mdividnal as 


impossible because of the incal- 
culable fiutor of free will Where 
free wiU IS not concerned however, 
as m movements of the heavenly 
bodies, we can forecast future 
events with absolute certamty 

EarlKr m this section it was saiu 
that ethics, or moral philosophy, 
concerns itself with topics wluch 
are the commoni^aces of everyday 
life It will be seen, however, that 
the answers propoaed for the prin- 
cipal ethical problems are no more 
obvious nor any more certam than 
m the cases of those other branches 
of philosophy which have so fiu* 
been discuss^ 

Our mam problem is “What is 
duty’’** What is the exact meaning 
of“oui^t*’‘^ How does the ordinary 
man judge what is his duty m any 
particular circumstances Now it 
might seem at first glance that we 
all know the answers to those ques- 
tions Certainly many of us are 
very prone to bmtow moral i»aise, 
or more often Uame, without any 
qiecial qualifications for doing so. 

We say with some certainty 
“Smith ought not to have done this 
or that,” or perhaps “That was a 
rotten thing to do"— which amounts 
to the same thing What preewdy 
do we mean, or more ex^y, cm 
vdiat sure bam of fact are we mak- 
ing our judgment 7 When we come 
to consider the matter with more 
care, of course, we find very often 
thal there is very httle basis of fhet 
at all General^ what happeas is 
that we observe semw actum of 
Srmth, and, lecognizmg that it is 
m sonoe way similar to a class of 
actions which we gsnerally think 
wrong, we subsume it under that 
class and, therefore, judge the par^ 
tKular acbon wrong. But we are 
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■o illosicil that we fiequently oon- 
done an action in one we like when 
we should condemn it out of hand 
in one we do not like-Hxdiich of 
course undermines our whole posi- 
tion as moral judges. 

To take a crude example: if 
we hear that Smith has assaulted 
Jones without obvious provocation, 
we should generally say that Smith 
ought not to have done it— and in 
saying so we make a moral judg- 
ment. But if we knew and liked 
Smith we should probably “give 
him the benefit of the doubt," and 
assume that there was some provo- 
cation which “justified" the assault. 
That might or might not be true, but 
at any rate, when once the provoca- 
tion is admitted as a determimng 
factor in making our judgment, it 
is no longer “assault" simply which 
we are judging, but a particular 
Irin^ of agsaiilr, namel y assault 
without provocation. Then it be- 
comes a question of how much and 
what kind of provocation can justi- 
fy assault. And in solving that 
problem we shall get no help from 
appeal to a simple general rule of 
conduct. 

Briefly, then, it appears that the 
grounds for making a moral judg- 
ment are not nearly as simple as 
t^ appear. If they do appear 
siniple it is because we are often 
guilty of muddled thinking. And 
thou^ we glibly accept general 
rules of conduct — **Thou shalt not 
do this or that"— we are generalfy 
prq»red to make exceptions in 
particular drcumstanoes (for in- 
stance in the case of Smith the dr- 
cumstanoes of possible provoca- 
tion). Once we start considering 
the drcumstanoes of the particular 
action, the general rule fklls to the 
ground, b eca u se no general rule 
can be so complex and complete as 


to take account of any and every 
drcumstanoe. 

Are there, then, no genera] rules 
of conduct? The answer to this is: 
"None, except those in which there 
is implidt a further moral judg- 
ment." Consider: “Thoudialtdo 
no murder"— a general rule of 
conduct if ever there were one. 
Surely, it will be said, this does not 
admit of exceptions. Of course it 
does not, but it does imply a 
further moral judgment, for it 
means: 'Thou shalt not kiU 
except in circumstances in vdiich 
it is ridit to kill." It is just that we 
do not call killing by accident, or 
the execution of a traitor by tte 
state murder. Before we can say 
that murder has been done, we 
have got to judge not only that a 
killing has taken place (a simide 
enough judgment), but also that the 
killing was deliberate and justi- 
fi^ by the drcumstanoes (an extnip 
ordinarily difficult judgnM). In 
other words, the general rule: 
**Thou shalt do no murder" is no 
help to us because the word 
murder begs the question— as in- 
deed is obvious when we bear in 
mind that in dvilized countries the 
whole panoply of justice, of judge 
and jury and barristers, is brought 
into operation to determine that 
seemingly very simple problem: 
Has murder been done? 

DiflMiW CodM of CnMaet 

We have seen that metaphysics 
and the theory of knowled^ arise 
fiom a form of philosophical 
sceptidsm. What we have just 
been rfiagii— ing is one basis for the 
corresponding sceptidsm which is 
the basis of moral philosophy. On 
reflection we shall find ground Ibr 
an even greater sceptidsm^ Itor it 
can be pointed out that in dlflkniit 
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countries, perhaps equally civilized 
ones, different standards of con- 
duct are approved Some actions, 
such as i^anticide, or abortion, 
or polygamy, which we consider 
utterly wrong, have been or are m 
aocof^oe with the law and the 
moral consoence of other highly 
avilized nations There is no real 
ground for supposmg that we are 
m(»e enlighten^ than scrnie other 
peoiries Yet we are prepared to 
back our moral judgments and our 
legal code against all comers So 
probably are the people of the other 
nations Ihose whose customs we 
consider barbarous may well har- 
bour the same kmd of thoughts 
about our customs So the idea 
arises that perhaps morality n a 
matter of convention or hatnt, and 
that **the nght'* and “the good** 
and the idea of what “ought** to 
be doi^ are convenient fictions to 
assist m the enforcement of rules 
whufa are no more than temporary 
expedients 

The general trend of ethics has 
been to disprove this basis of scep- 
ticism and to put m Its place a 
definition as it were of duty whidi 
will not be subject to the exigencies 
of particular times or circum- 
smnoes But it must be admitted 
that no general agreement has 
teaulted and there are still several 
theories wdl enough supported by 
the authonty of great philosophers 
from which the student can choose 

OrUlB eTEtbla 

Historically, ethics has its ongm 
in much the same doubts which 
assail thinkmg men and women of 
the present day It may be said 
that moral questions of one sort or 
another arise as surely as Man 
c o ngregates m society, that is to 
My as soon as Man the mdividual 


merges mto Man the member of a 
tnbe For the crudest tribal cus- 
toms brmg with them the ideas of 
rights and obhgations even though 
the ideas may not be known by 
those names It has been argued 
that the possession of a moral 
faculty IS what primarily distin- 
guishes Man from animal And 
certainly this is true in so far as the 
moral faculty implies judgment and 
Man IS the only one of hving crea- 
tures which IS capable of reflecting 
on and judging his own actions 
Thus Man considered as a livmg 
organism capable of moral action, 
once he is conscious of this capaaty 
for distinguishing between right 
and wrong, must inevitably seek 
authonty as a backing for his own 
doubting and hesitant searching 
after the truth And the taboos of 
primitive societies are the first 
coherent attempts tO provide that 
authonty Later m the develop- 
ment of avilization, rdigious or 
inspired teaching takes the place 
of the simple taboo And still 
lato’, systems of laws seek to codify 
the pnnciples laid down by religion 

Lem aM Moral Codes 
Religious authority is effective so 
long as the atizen does not become 
reSective, and faith holds sway 
over sceptiasm Most avilizations 
of East and West, m most recorded 
penods of the world's history, 
show the same ordered develop- 
ment of thought But sooner or 
later there are always some viio 
develop doubts and cease to have 
absolute faith in the prevuliiig 
re^on Once that doubt arises 
the whole fabric of the moral code 
IS undermined Laws by themselves 
without the support of a rehgious 
backing are of httle avail For one 
thing they are capable of bsiiif 
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changed and, in fact, in most 
countries do duuifD matorialfy from 
generation to generation. But the 
whole ooDception of duty, of right 
and of **the good** is one of per* 
monenoe. One's duty, it is feh, 
remains essentially the some, how- 
ever much the laws may change. 
Moreover, laws seldom march far 
behind public opinion. So far os 
they ore man-made and man- 
enforced, they must carry with 
them some measure of popular 
support. But in fact a system of 
laws which at best is a kind of 
general guide can never take the 
place of a personal moral code 
which is essentially particular and 
individual. Finally, it is in the 
nature of laws as of primitive 
taboos to prescribe mai^y what 
must not be done, and to lay down 
a scale of punishment for transgrm- 
sora. Morality, by contrast, is a 
very positive thing and consists 
more of doing right actions than of 
refraining from doing wrong ones. 

Ddhdra the Good 
So reflective Man — Man the 
philosopher — seeks an internal 
standard. We will now consider a 
few of the many internal standards 
proposed. Aristotle in his work 
The Nicomachean Ethics put for- 
ward a very complete system of 
moral philosophy — ^which we may 
take as rqnesenting the best of 
ancient thought on these matters. 
"The good," said Aristotle, "is that 
at whiA aU things aim. And Man 
aims at happiness. Thereforehappi- 
ness is the good of Man." Actions 
are right in so far as they tend 
towards promoting this happiness 
or wdl being, wrong in so far as 
they do not. The particular virtue 
of every ipedes is to be peiftct in 
the canying out of the fiinction to 


which by nature it is specially 
adapted. This function in the case 
of Mon is the reflective Ufb, and 
therefore the completdy good and 
virtuous man is the one who is 
happy in the pursuit of knowledge, 
who in a aemt subdues feeling to 
reason. It is interesting to note that 
the Greeks hod no special word for 
“morally good," any more than we 
have. Whether they were speaking 
of a good man or a good horse it 
was the same word and by “good" 
they emphatically meant good for 
something, that is they did not 
tolerate the goodness of mere 
inactivity which some modem 
philosophers have been prompted 
to propose. There was no question 
of being good merely by r^raining 
from breaking moral laws. Good- 
ness was to be judged by activity of 
a purposeful kind. In this it is 
possible that the Greeks in general 
and Aristotle in particular hod a 
good deal to teach the exponents of 
the popular ktissexrfaire school of 
thought. 

Aristotle set reason in opposition 
to feeling. The relation between 
these two is one of the most import- 
ant problems of modem ethics. R 
has often been argued that because 
it the possession of reason wfaicfa 
distinguishes Man from all other 
forms of creation, therefore reason 
ought to be developed to the exclu- 
sion of feeling. Behind this theory, 
of course, is a judgment to the 
effect that Man is supnior to the 
animals, and reason is the factor 
which makes this superiority reoL 
Nor is this only a matter of theory. 
Much religious teaching has been 
directed to the subjugation of the 
passions, and. as we have seen, 
Aristotle tended to discount freliag 
as of any particular value. 

Ihe argument is fiUse if cariied 
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to iti logical eactnme We have aU 
met people who leem to diiect their 
hves hy reason ahme. who are never 
swayed by emotion, but we do not 
judge them particularly good on that 
account We may aihnire the con- 
tmence of the celibate, but if all 
men were cehbate there would be 
no neat generation even to reflect 
on virtue The history of medieval 
numasticism shows that retreat 
from the vrerld of emotion in search 
of the reflective life, and devout 
self denial, often defeat their own 
ends In any case the virtue of the 
inactive is not really worthy of so 
much moral praise as that of men 
and women who are exposed to the 
normal temptations of daily life 

Value of Emotion 
What, then, is the truth under- 
lying the very common tendency 
to regard reason and feeling as 
mutually contradictory? It is 
simply this feeling is a property of 
all (or most) living creatures and 
the fulfilment of bodily pleasures is 
one whidi Man desires m common 
with animals It is, m fact, instinct- 
ive m Man, and so fhr as one form 
of self-mdulgenoe is essential to the 
survival of the race, it must be 
judged valuable, unlm racial sui- 
cide IS judged to be a good aim 
(vduch IS clearly a ridiculous sug- 
gestion) It IS true that reason is 
the peculiar property of Man and 
that by the use of reason Man is 
able to regulate his instincts and 
pass judgment on his emotions 
But that does not mean that Man 
ought to subdue his instincts and 
emotions— m general his life of 
feebng— or ought to aim at a state 
of affairs m which be is no kM^ 
eapaUe of feehng orof appreemt- 
mg sensual pleasures After all, 
JnstoriGally, feeling precedes reason 


There is no evidence to show that 
what develops later m the history 
of evolution is necessarily superior 
to what abeaify exists It is surely 
logical to suppose that m Man there 
ought to be a perfect synthesis df 
reason and feel^ a state in which 
each takes its proper part— in which 
Man judges his emotions and feel- 
mgs, and regulates his actions in the 
light of reason Thus he will not 
act blmdly as feeling dictates, but 
will take due account of his feehngs 
m judging his proposed actions 
Perhaps the more austere view 
would not have received very much 
support if It had not been for the 
recognition of the **moral struggle** 
as an mtegral part of moral man 
The “moral struggle** is something 
of which every thinking nuin and 
wmnan must be aware m his make- 
up It occurs when we are consaous 
of desiring some particular end, 
usually pleasure, but are also con- 
scious that we ought to do some- 
thing different An example will 
nuke this clearer On a warm and 
suimy day, we may be conscious of 
a strong desire to leave our work 
and sun ourselves in the warmth of 
the open air But we may at the 
same time recognize that we ought 
to continue with our work — what- 
ever we fed about it We are then 
consaous of a moral strug^ as 
these two confliamg impulses are 
resolved In so far as we are 
**moral** and **reasoiuible** we shall, 
of course, judge that we ought not 
m fhese arcumstances to do what 
we desire, but that does not inqily 
that we ought never to do what we 
desire, whatever the arcumstances 
There is much evidence of this 
confusion of thought m modem 
ethical wntnigs We have con* 
sidered briefly the attitiida of the 
most enlightened of the andent 
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worid u evideitoed by the theoriee 
of Arietotib. In modem times, 
perhaps as a revolt ■pwit the 
ascetic traditions of the Middle 
Ages, the accent has tended to be 
on the value of happiness. 

The philosopher Jeremy Bentham 
(see Fig. 7) first propounded 
the theory of “the greatest hapiH- 
ness of the greatest number'*— a 
principle which has probably had 
more influence on political and 
moral thought than any other 
creed. 

According to this principle an 
action is right if it brin^ about the 
greatest quantity of pleasure poss- 
ible, wrong if it does not; a man's 
duty is to be measured by his 
capacity to ensure the greatest 
possible amount of pleasure, irres- 
pective of considerations about the 
persona for whom this pleasure is 
produced. 

The theory that duty consists of 
the bringing about of ^ppiness for 
the greatest number is known as 
hedmUsm, from the Greek word for 
pleasure. It is open to several vital 
objections. First and most impor- 
tant, it leaves out of account entirely 
that class of duties which are 
generally known as “particular'' 
obligations— such as the duty of 
paying a debt, and the duty which 
a parent owes to the children. 
Semdly, it leaves the idea of justice 
with no significance. Pleasure, it 
says in effect, must be distributed 
with only quantity in mind and 
with no regard to justice. But to 
ad m i t this would fUsify the whole 
febric of civilization which is based, 
so as its laws and customs are 
ooncemed, on the theoiy that merit 
shall have ha reward, irreapective of 
whathnr this rawaid could be 
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distributed uiuustly with greater 
pleasure to someone or other. To 
take an example at random, if 
hedonism is admitted, a trustee vdio 
holds moneys in trust for the heirs 
of a deceased man would be dmng 
his duty if he failed to give die 
moneys to the rightful heirs, 
providing he believed that giving 
the money to someone else would 
give more pleasure on the whole. 
He would, in fact, be petftcdy 
justified in appropriating h for 
himself! No h^nistic calcnlus, 
however involved, can make this 
position accord with the idea of 
duty. And it must be remembered 
that it is the function of moral 
philosophy only to explain moral 
action, not to dictate h. 

Fircholoelcal Hedoysra 
In view of the feilure of hedonism 
to give a rational explanation of 
“duty" and “the gc^'*— perfaapa 
because of this failure— imodier 
theory which has often been con- 
fused with it is sometimes argued. 
This theory, called psychohgkal 
hedonian by some philosophen, 
suggests that whether we wish it 
or not, all our actions do in feet 
tend towards our own pleasure: 
are, as it were, designed for our own 
satisfection. It states that we are 
not capable of acting in aity 
other way; whan we appear to be 
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unaelfish we ue leelly acting, in 
that way in order to secure the 
pleasures of a good conscience. 

This is another theoiy which 
strikes at the roots of civilization, 
and indeed denies to Man the 
capacity to be moral; for if we can 
only act in the way which we think 
will be most ideasurable or bene- 
ficial to oursdves it is meaningless 
to say that we ought to have acted 
in some other way. Now a theoiy 
wfakh rests on a dogmatic assertitm 
as to human psychology can only 
be lefiited by evidence diowing 
that its analysn is incorrect. And 
this evidence is provided by the 
reality of the moral struggle to 
which we have already referred 
in ***** chapter. 

So fiu- as we are conscious, as we 
all are, of freedom to choose 
between two actions, the one 
representing what we believe to be 
our duty, the other what we desire 
to do at the moment, by that very 
consciousness of a choice we dis- 
prove the theory. For if the theoiy 
were true we should have no choice. 
Mmeover, it is not conceivaUe that 
the idea of duty is a universal 
delusion. Even if it were, it would 
still remain for ethics to aruUyse the 
nature of this delusion! For 
assuredly when we speak of an 
action being right or wrong we do 
mean something by the phrase. 

Against the background of hedo- 
nistic thought, the most important 
dnoiy of John Stuart Mill (see 
Fig. 8) is more intelligible. Mill 
called it utiUtarUmitm, and though 
it is doubtftil if he would recognim 
as his own creation some inter- 
psetations which have been put on 
the word, it is certain that it hu 
gained and still holds a vast nunriw 
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of adherents. Recognizing that 
reflection rejected simple pleasures 
as the only rational object of man- 
kind, Mill suggested that it was not 
pleasure alone that we ought to 
secure but certain kinds of pkasuie, 
in particular good pleasures. To 
put this in more predae language, 
what Mill suggested amounted to a 
qualitative rather than a quanti- 
tative judgmoit of pleasure. And 
because of much coniiised writing 
on the subject this distinction 
between good and bad pleasures is 
(me that commends itself to many 
people. But it cannot really be 
supporteiL Pleasuie is a state of 
ccmscknianeas. It is something we 
feel, in the same way as we feel 
heat, or cold. We can fed pleasuie 
and its opposite, pain. We are 
aware of them as states of conadous- 
neas. We can fed more pleasuie or 
leas pleasuie but we cannot fed 
better pleasure or worse pleasure. 
What we can do, and do, is to fed 
pleuuie and jud^ that the objects 
or activities from which it is derived 
are good or bad, or we may judge 
that we ought, or ought not, to 
cpjc^ a particular pleasuie. 

The distinction is an absohitely 
vital (me, for it undermines the 
foundation on wfakh Mill'a theoiy 
is built. It amounts to this Hint 
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when Mill that duty oonilfts 
in bringing about a maximum of 
good pleanim, udiat he really means 
is that we ought to bring about 
pleasure, but not without reference 
to the circumstances, or the con- 
sequences, or the obgects, from 
which it is derived. So pleasure 
ceases to be the only rational object 
of action. 

This argument disposes of utUi- 
tarianism as such, but it leaves a 
basis which Hastings Rashdall 
developed in the TTieory ofGoodtmd 
Evilt one of the most complete 
systems of moral philosophy ever 
written in the English lang ua g e 
And it also leaves us with a residue 
of truth, which may be expressed 
saymg that it is very doubtful 
whether any action can be conceived 
of as right unless it brings some 
pleasure or satisfaction to someone, 
even though that pleasure may not 
be the greatest which could have 
been produced in the circumstances 
which determined the action. 

Before we proceed to analyse the 
important work of Hastings Rash- 
dall there are two theories of quite a 
diffisrent kind which deserve brief 
consideration. All that we have 
said so far presupposes that it is the 
consequences of an action, rither 
realtor imagmed, that constitute its 
riihtness or wrongness. For in- 
stance, if we say that we ought to 
produce happiness, we are definitely 
lookiiQ to someihuig that will 
follow the actitm as a direcf result 
of it. But it is sometimes argued 
that Man is fiUlible and cannot 
possibly foresee what will be the 
oeoaequenees of any actum, let 
alone base his action of duty on an 
exact calculation of those con- 


rightness. Kant, fbr Inatanoe, held 
that the only thing in the worid 
which can be called absolutely good 
isthegoodwill— 4hewill todovriutt 
is right and reasonable as such. 

Kant in other parts of his ethical 
writing contradicted himself by 
deducing from an examination of 
pure reason certain general rules of 
conduct— such as: “Never treat 
mankind as a means only, but 
always as an end" — vriiich certainly 
look to the consequences of 
actions, and as we have seen, there 
is no logical support for any ready- 
made general rules of conduct. 
But the thou^t that the rightness of 
an action depends on the goodness 
of the motive which inspired it is not 
so easily refuted. Certainly, it is 
not reasonable to blame a man for 
acting in ignorance— not at least 
when it is judgMl that he could not 
have avoided his ignoranoe. We do 
iu>t attribute blame to a man who 
with the best intentions in the world, 
as sometimes happens, sets in train 
a course of events with catastr(q[)hic 
results. Rather we say: “He acted 
for the best," and speak nnore in 
sorrow at undeserved suffering than 
in anger at unrighteousness. 

From Kant we may deduce one 
or two important distinctions. 
Quite obviously the question of 
goodwill is important, sind a man's 
wUl to do good or ill is an essential 
part of his moral character. But 
equally obviously it is impossible to 
secure a criterion of riihtness or 
duty without considering the con- 
sequences of actions. Thedifikoltir 
is resolved when we say that in 
judging the moral worth of a person 
the intention or will is the principal, 
and the chief logical basis of our 
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other wonta, it u all a matter of 
precuioD— or recogninng precisely 
what IS being judged and (rf* judging 
itaooordingly But it is of absolutely 
vital unportance that this distinction 
should be made and constantly 
borne m nund when moral praise 
or blame is being bestowed Suni- 
larly, we must distmguish between 
what is thought nght and ediat is 
right We cannot blame a nuin for 
doing what he sincerely believes to 
be nght, however mistaken we may 
judge his belief to be But m society 
It may be necessary for the greatest 
good of the greatest number to 
restram the mdividual from doing 
what he judges to be his duty, if his 
judgment is contrary to the accepted 
view of the right and the good In 
general, it may be said that an 
action is nght—^that it ought to be 
done— if It leads to certam results 
whidi are judged to be good but 
by contrast an individual must be 
judged to be moral and his actions 
must be judged to be moral actions, 
if he acts m accordance with what he 
bdieves to be his duty irrespective 
of the consequences 

Msnl Soise Hwoiy 
We must regard two other 
theories, besides that of Kant, 
(see Fig 9) which neglect the con- 
sequences of an action m consider- 
ing its rightness or wrongness One 
has been called the moral sense 
theory It presupposes that we pos- 
sess a moral sense which may be 
cmnpaied exactly with our otlur 
senses, those of smell, taste, etc 
Just as we can distinguish with the 
sense of smell between pleasant and 
unpleasaiit odours, or with the 
sense of taste between sweet and 
bitter, so, it is suggested, we can 
distinguish with the moral sense 
between nght and wrong actions 


And, It IS ^ugued Itarther, the pos- 
session of this additional sense is 
udiat distinguishes Man fhxn the 
animal Those men m whom the 
sense is highly devdoped are moral, 
those m whom it is relatively 
undeveloped tend to be immoral 
Moreover, it is said, many known 
facts support the theory including 
the very important one that two 
different people frequently regard 
the same action as nght and 
wrong respectively It is just the 
same thmg as when two people 
of different physical make-up find 
thnnselves m the same arcum- 
stances, and yet one feels hot and 
the other feels cold 

This IS a very discerning theory, 
for It does at first glance, explam 
a good many of the accepted facts 
of hie, and it is certainly the first 
duty of a moral theory to explam 
the facts But m refuting it, we 
must stress the pomt that it reduces 
the moral judgment to a moe 
feeung Now we need not deny the 
value of feehngs as such It may 
even be true that the only things we 
really know are our own feelmgs 
But there is a sharp distinction 
between a feeling and a judgment, 
and the rightness of an action is 
emphatically the object of judgment 
Moreover, there is no physical or 
medical support for an organ of 
moral feehng as such, nothing to 
correspond for instance with the 
**backs” of the tonguefn the case of 
taste or the olfactory nerves m the 
casd of smell 

Therefore, the moral sense theoiy 
&ih and must be discarded, but 
like most of the theones we have 
considered it contains an important 
elonent of truth That is that many, 
perhaps all, of us are infliietipnd by 
our feelings m making a moral 
judgment We are revolted perhaps 
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at liie lisht of nifforing and haiteD 
to judge that it b wrong. As in the 
case of most other kinds of judg> 
meat we tend to make our moral 
judgments conform to our feelings. 
But so long as we dbtinguisb 
between the two and make a genuine 
judgment, there b nothing illogical 
in that, nor does the fact lessen 
the reaUty or the ofagective nature 
of the moral judgment. 

The second theory which dis- 
regards the consequences of actions 
b the theory often known as 
intuitU>nism. It suggests that we 
recognize right and wrong solely 
1^ intuition— and that the resulting 
judgment is just as valid as the 
many judgments in other fields 
whkA are said to be made by 
intuition, for instance, that the 
shortest dbtance betwem any two 
poinb b a straight line joining 
them. As we have seen when 
considering Locke’s reftitation o{ 
the exbtenoe of innate ideas, there 
b some evidence that knowledge 
truly be in part derived from 
’’immedbte" recognition of the 
truth without leiineaoe to ex- 
perience. But it may well be asked: 
“What possiUe evidence is thoe 
that mo^ judgmenb ^riiicfa, if any, 
seem to depend partly on experience 
come into thbcategoiy?” And the 
answer of course b: none. Agam, 
if the moraf judgment b objective 
and yet depends on intuition, it 
follows that each and every moral 
judgment b necessarily true— or 
else it has no objective value at all. 
Now if moral judgmente as such 
were true, there would be no room 
for discrepancies as between the 
judgmenb of one man and another. 
Rropoakions such as the one we 
mentioned above that the dwrtest 



distance between two poinb b a 
straight line joining them may or 
may not be recognized intuition 
—they are at least self-evident and 
do not admit of a difference of 
opinion. No one in his ri^t mind 
would argue seriously that the 
shortest distance was anything but 
a straight line. But thb b for ftom 
being the case with moral judg- 
menb, when one man can and 
frequently does argue vehemently 
against tte judgment of another. 

This particular themy b notioed 
only for the sake of conyleteness, 
and because it helps to demonstrate 
how difiicuh it b to dbtinguiah 
between the three elemenb of an 
action— ibctmotiyfi,^ a^ and ^ 
y mseoi^ iOB — and how imposaiUe 
it b to judge an action right or 
wrong without taking into con- 
sideraticni more than one of these 
elemenb. At what point does an 
action end and ib consequcnoes 
begin? What of the small boy who 
shoob a catepuk at a bird, mbses 
the bird but hib a person who has 
just come round the cotnsr and 


231 


PHiLosomy 


whom the nBall boy had not Been— 
fo that thu paiBon dies of shock? 
How dudngiiiah between the act d* 
Bhooting the catepult and the con- 
Beqwencea? One cannot say simply 
that the panon's death was a 
conae q uence, for it was dearly the 
consequence of many other facts 
in addition, such as the badness of 
the small boy's aim, the * accident** 
of the person coming round the 
corner at that moment, and the fact 
that he had a weak heart so that he 
disd of shock matead of bemg 
maidy bruised And all these 
ftctors wen the consequence of 
many other acttons of which we 
cannot know Ibe mam truth is 
that whilat we cannot foresee all 
the oonsequences, direct and in* 
dmet, of an action it is quite 
impoBaible to dissociate the action 
firan them The three elements of 
an actKxn, intention, act and con- 
sequance, are mteipral pads and 
must be oonsidand together m any 
asaesamant of an action One thing 
winch follows fitnn this oondusion 
IS that no moral judgment is abso- 
lutely oertam, because it may be 
said if we had bean able to follow 
out aU ns tndmct co n seque n ces we 
might have judged differently 
There is nothuig hare that need 
disturb us. for It IS m the very nature 
of judgment itself to admit the 
poaaibility of a difibrent inter* 
pretation We do not, or ought not 
to, claim absolute finahty for any 
judgment we malm— only that it 
cor r esponds with the truth so far 
as we know n, and as far as we are 
able to assess the matenal facts 

RhUbD'S Ihssiy ef Mdrato 
Theee leflections bring us natur- 
ally to the thecny of morals set 
fodh by Hastings Radidall whose 
Theory qf Good and Eifd is one of 


the most complete and enlightened 
accounts of moral philosophy which 
have been written m modm times 
Radidall aooepu some at least of 
the position of those philosophers 
vAkO look to a basis of intuition for 
the moral judgment He allows that 
moral judgment involves a judg- 
ment of value— and that this value 
may be judged without leArence to 
the consequences or practical nature 
ofthe'good** Amc^ the “goods 
which are thus judged valuaUe 
Rdsfadall places h^ipmess (In this 
following the utilitan^X the good- 
will (m this following Kant), and a 
number of the recognised virtues 
which may be summed iq> m the 
word character These, together 
with knowledge, culture, mteUectual 
and SBsthetic activity, are all 
elemMits of the goal vduch is a state 
oi umversal wall being Intuition 
It our guide not only m reoognizmg 
thsae elements of the good, but also 
m estimating their relabve value 
That is as much as this theory of 
mmah permits to mtuition 

In many respects Hastings Radi- 
dall dosely foUowi the utihtanan 
standpomt m holding that acts must 
be judged right or wrcmg accMdmg 
to their pradical part m producing 
the state of well-being (or happmess 
or good) which 18 the rational aim of 
aU action It is in fiict, a load of 
“ideal n*^^*t*"*"'**"* * «*nmtMtitng 
many of the truths denved from 
the theonee we have been examm- 
mg “When morality, pleasure and 
other dungs are pronounced good, 
they must not be thought of as 
tying side by side without effcchng 
opmodiiVmg one another, they an 
all parts, elements or aspM ef an 
xleiJly good life which It IB the duty 
of eadi to promote fbr aU ** 



CHAPTER 7 


MAIN CURRENTS IN WORLD 
HISTORY 

Fattem of world history. Brfore the dawn of history. Stone ages. Discovery 
of metal. Genesis of civilization. Mesopotamia. Egypt. Mediterranean cities. 
Greek civilization. Roman civilization. Christ's teacUng. Evolution of feuded 
Christendom. Towards the rising sm. Copfueius ami Buddha. Mohammed. 
The Crusades. Transition from the Old World to the New. The Renaissance. 
Evolution of modem Europe. Napoleonic wars. Beyond the seas. The 
British Commonwealth. The last phase. First World War. Russian 


Revolution. Second World War. The 

T o present a coherent, in- 
telligible, and worthwhile 
picture of world history in a 
single chapter, when volumes do 
not exhaust the life story of a single 
individual, is possible only if cme 
accepts two assumptions. First, the 
primitive urges which prompt the 
greater part of human behaviour 
have changed but little through the 
ages, and in some respects not at all. 
Hunger and thirst, need fen- pro- 
tection and for a mate, fear, 
jealousy, hatred, coura^, sym- 
pathy, love, are not peculiar to any 
stage of human evolution, but are 
more deep-rooted than humanity 
itself. Equally universal and per- 
manent is Man’s dependence on the 
land and on work, though not 
necessarily bis own. Moreover, 
further than the eye of history can 
reach, there were they who “carved 
the r^ deer and the bull upon the 
smooth-faced rocks”; there were, 
too, the lelativeh^ strong and the 
weak, the efficient and the in- 
effici^, as there were men, women, 
and th^ dependent offspring. 

The second assumption is that 
the history of human development 


United Nations. Planning the future. 

is not a haphazard, capricious story 
of unrelated incidents, but a rational 
account of causally related events. 
However complex may be the story. 
It is one of a consistent devdopment 
along lines which stand out as 
clearly as those whkdi give formal 
pattern and coherence to a fricture 
(M* to a symphony. Iheie is, there- 
fore, neither interest nor value in 
any study of history which fUls to 
reduce to some orderly unity the 
vast complexity of human actions, 
or which forgets that it is the stiuty 
of humanity. It b eco m es of valuer 
for example, if it reminds us that, 
while men are sufficiently alike 
to make their general behaviour 
intelligiUe, they are sufficiently 
different, indivithially, to make 
necessary the organization of jus- 
tice, and desirable the practice of 
mercy. 

In the pattern whidi human 
destiny has been so long weaving, 
a number of threads stand out, 
clear to the most unobservant eye. 
The source of dl human wealth is 
the land, and, in turning to it for 
the materials for the satisfoction 
iff all his needs and desires, Man 
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had fiiat to be latafiBd with the 
little world of his immediate 
environnient As he has learned 
to move ftrther and faster than his 
own legs would carry him he has 
extended the area of land which 
mmistera to him, and therefore the 
variety of his wealth, by settlement, 
migration, oonqiiest. trade, ex- 
plcHtation and other means, until, 
m the unequal race, some peofdes 
draw thev wealth from the whde 
Earth 

Moreover, the land yields its 
wealth only m return for labour — 
someone's labour As it is obviously 
desirable that one should have 
sufficient leisure to do more with 
life dum the necessary work of 
kequng oneself ahve, and as this 
necessary work has increased m 
propcMlion to the increasing com- 
pksuty of society, so there has been 
throughout history a consistent 
ddegation and specialization of 
necessary labour The nomadic 
patnaidi kqpt m stem subjection 
his wives and famihes, for their 
labour gave him the luxury of 
leisuie The peoples of the ancient 
avilizations solv^ the problem by 
slavery, the feudal peasants, under 
a land-holduig anstocracy, had but 
little distance to sink mto a state 
of serfdom, from which in Russia 
they were not freed until 1861 
Negro slaves provided the labour 
for the cotton and sugar plantations, 
nnri traffic m this human prodUCC 
brou^ profits to the European 
merchants who bought and sold 
the Negroes The commercialization 
of society baaed on a capitalist 
economy has produced a working 
class dependent on its capacity to 
find wage-paymg work, and the 
paradox that unemployment is 
something to be cured 

If there were nothmg to add to 


this gnm record of the age-old 
struggle for power, wealth, and 
similar material e^ the story 
would hardly be worth the telling 
But always it is possible to discern, 
even mthe dark^ ages, a struggling 
idealism, a conception of iesp<Mi- 
sibihty, of moral goodness Some- 
times It 18 but a flickenng spark, 
sometimes no more thanasmoulder- 
mg ember, to be fanned agam mto 
life as with the teachmg of Buddha, 
flaring into fullness with the teach- 
ing of Christ, and kept alive by all 
the unnoticed acts of unselfislmess 
or, though the truth is less obvious, 
by Man's persistent love of beauty 
and the arts Let the poetry and 
music m life be destroyed, let the 
tmy spark of moral goodness be 
laugM out of court, let such 
doctrines as that of Walpole, that 
'every man has his price," gam 
currency, as tliey thr^ten to do 
today, then men sink lower than the 
brutes, and know no god but Fear 

Before the Dawn of Histoiy 
Even a milhon years are but a 
small fraction of time m the story 
of the evolution of the Earth or 
even m that of the evolution of life 
on the Earth, yet half this time is 
enough to cover practically all that 
IS known of the evoluuon of Man 
from the more or less human 
creatures who, even m so remote an 
age, were sharing with the beasts 
the hard task of livmg During the 
last six hundred thousand years or 
so, fbr four long and varying 
periods, the North Polar ice cap 
has extended far to the sout^ 
tummg great areas of land mto 
barren wastes After reaching a 
period of maximum cold the Earth's 
dinlate would gradually warm 
again, changing unnotioeably over 
thousands of years Die area of 
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Fig. 1. Tools and weapons oj the Early PaUeolithic Age and (below) Later 
Paiceolithie Age, made of either bone or stone. 


pennanent ice would shrink im- period of slow transition into the 
perceptibly towards the north, in present conditions, from about 
our hemisphere; accumulated 50,000 to 10,000 b.c. While there 
masses of melting snow and ice is evidence that there were true men 
would flood the valleys and plains, as far ncnth as the Thames Valley 
leaving lakes in the mountain even in the second inter^ac^ 
hollows and swelling the rivers, period, about two or three hundred 
which would deposit sand, silt, thousand years ago, there is also 
and other debris in fertile layers evidence Uut a more sub- 
many feet deep. Gradually an human and ape-like type was living 
Interglacial Age would develop; in northern Europe as relatively 
vegetation would appear whm recently as sixty thousand years ago. 
before had been deserts of ice; What is certain, however, is that 
forests and grass-land would replace men still relied on crude stone 
a wilderness of steppe; and, farther weapons and tools of bone even 
to the south, hot arid deserts would fifteen or twenty thousand years ago. 
appear where before there had been 

vegetation. Arctic animals drifted Tbe Stone Ages 

northwards, to be followed by other Imagiiuition and the still scanty 

animals and by Man. but growing evidence iiiMMrrtmH 

It is neither necessary ppr, in the from the deposits of centuries tell 
space of this chapter, possible to us something of the lives and even 
attempt to unravd the conflicting of the appearance of these men 
stofy of human life before the last the Later Fstaeolithic or Old Stone 
of these four Ice Ages, the glacial Age {pabdos means **old,*' UtkM 
period wfaidi lasted, if we include a means **stone"), of these cave- 
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dwellers who were both hunters and 
hunted, and who shared life with 
the manunoth, the woolly rhino- 
oeroa, the wild boar and the bison, 
with the bear, and other creatures, 
some more, some leas formidaUe 
The human cavo-home, like the den 
of the wild animals, would be 
httered with the remains of many 
meals, and the bones of animals 
slam, scattered about would be 
imiriemaits and weapons of fhnt, 
bone needles, scrapm, axes, and 
drying skins (see Fig 1) Where 
conditions were not too severe 
there was some leisure, as is shown 
by the astonishing drewmgs and 
pamtings left on ivory, bone and 
cave-wall That there were fires is 
known, and, because of the difficulty 
crf'hghting them, it is probable that 
such fires, useful for protection and 
for the scorching or grilling of meat 
(fm there were no cookmg utensils) 
were seldom allowed to go out 
There must have been artificial 
h^t, probably lamps of hollowed 
stone, for pictures were drawn and 
painted m the dark mtenors of the 
caves Frmutive no doubt they 
were, these hunters of wild beasts 
and gatheros of the wild fruits, 
but they bad courage and resource 
Yet they never learned to domesti- 
cate any animals, or to cultivate 
gram, or to use timber for dwdlmgs 
or even for the shafts of their flmt 
axes They had no buildings, no 
pottery, and knew nothing of the 
use of metals 

While m northern Europe this 
paiM^thic stage of human develop 
meat penisted, men farther to the 
south where life was easier had 
reached the Neolithic or New Stone 
stage, m which very revolutionary 
oontnbutions were made to human 
progress. Movug northwards m 
the wake of the retreatmg loe, the 


Neolithic Men were spreading into 
Europe about 12,000 a c , reaching 
Mam about 5,000 b c The same 
stage had been reached m the fertile 
valleys of Mesopotamia and Egypt 
probably as long ago as 18,000 or 
even 20,000 b c It was dunng this 
period of Neohthic development m 
Europe that forests were slowly 
replacing the wilderness of steppe, 
that giant oxen lions deer, goats, 
sheep, and other animals which had 
kept to the warmer south were 
replacing the Arctic animals, and 
thiu northern Europe was opening 
to human occupation While men 
m Europe and Asia were, m general, 
moving northwards, the general 
movement m America seems to 
have been southwards, as men were 
pushed across the land which then 
spanned the Benng Strait 
The most revolutionary contn- 
bution which Neolithic men made 
to human progress was the m- 
vention of farming, for they learned 
both to domesticate animals and 
to cultivate crops Both processes 
are essentuUy similar, for, instead 
of searching out the wild animal or 
fniit men brou^t both mto then 
protection, fostered their nounsb- 
ment and penodic reproduction, 
and thereby secured their own food 
supply The change however 
gradual, from a life dependent on 
hunting to one viiiich included 
famung, however primitive, implied 
a social and economic revolution in 
men's fives, for it necessitated some 
form of settled and communal life, 
from this necessity there developed 
the village community 
Raids on the cattle and sheep and 
crops which constituted property 
and wealth must have been common 
—they survive m modem warfare— 
and Neolithic Man seems to have 
bved m constant fear of bemg 
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Fig. 2. VdUtge oj NeohtUc lake dwellings^ built over the water as a 
protection against surprise attacks by robbers 


robbed of hii pouessions It is for 
this reason, probably, that he seems 
to have pi^ened to hve, when it 
was possible, on the open moor- 
lands, even tteugh this meant poor 
pasturage and scaraty of water 

Ncoiituc vn^ IMt 
The typical home of Neohtluc 
Man was simple, often consisting 
(rf* a soooped-out hdlow surrounded 
with the excavated sod, and covered 
by a roof of bracken-covered 
branches supptMled by a central 
pcde The typical village, where 
such conditions were possible, 
would consist of a number of such 
crude dwellings, surrounded by a 
palwade or ditch, behmd which the 
cattle and sheep would be with- 
dnwn m the event of a raid 
Another form of Neolithic vdlage, 
of which remains have been found 


Glastonbury m Somersetshire, and 
whidi survived m Ireland untd the 
sixteenth century and exist today 
m some Pacific Islands, was the 
ccunmunity of lake dwellings (see 
Fig 2) 

The development of prumtive 
fiuming demanded also organixed 
and systematic labour, both for the 
women and the men Antmalshad 
to be fed and protected, crops hod 
to be planted, tended and harvested 
An increase m material wealth such 
as IS implied in the availability 
milk and, when the process 
making them was disonvered, 
butter and cheese, was the reward 
so much additional and r^ular 
work Fences had to be kept m 
repair, clothing had to be made, 
water had to be earned and stored, 
and a constant look-out bad to be 
mamtamed agamst attack. It is 


well to recall that as yet such people 
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knew nothing of metali, and had to 
idy on their weapons and tools of 
polished flint, bone, hom and the 
like (see Fig 3) 

Even at this stage, however, the 
crafts of spinning and weaving were 
known and practised The spinning 
was done by means of spinning 
whorls, whidi were simply weights 
of sUme, hope or baked clay The 
art of pottery had been discovered 
and many fragments of earthen 
ware vessels survive For lamps 
they used shallow vessels of stone 
filled with oil or fat 

Soaal Diffcraitadlon 

A group of factors which make 
the Neohthic stage of human 
progress one of outstanding import- 
ance in human history, were those 
mvolved m the specializBtion, con- 
trol. and oigamzation of human 
behaviour necessitated by the deve- 
lopment of a settled communal 
life Human differences m mtel- 
ligenoe, cunning strength, imagin- 
ation, and so on, in any community 
where there is a multiplication of 
labours and where there are 
possessions, must lead to social and 
economic diflerentiation In many 
parts of Europe, including Britain, 
Neolithic Man mined his flmts 
The blocks were then taken to 
skilled flmt-smiths who seem to 
have followed a highly speoalued 
craft The extent to which the 
products of the flint industry were 
bartered for food or other neces- 
sities or how they were distnbuted 
can only be conjectured, but it is 
certam that there can be no 
qieaalization of any lund without 
some system of exchange and with- 
out, as a consequence, scnne 
differeotiation of wealth 

A more unportant speoalist was 
thepriHt. Pram the human sacn- 


fioe which fiequently accompanied 
the primitive sowing to the modem 
harvest festival, there has been an 
almost umversal tendency to recog- 
mze, both in the fruition of crops, 
and m then occasional destruction 
through storm or drought, a 
creative and a destructive agency 
of omnipotent capaaty, and to seek 
its aid or appease its wrath by some 
religious ceremony An interesting 
and imaginative speculation as to 
the origin and development of this 
association is to be found m Sn 
J C Frazer's Golden Bough 
Certain it is that m this stage of 
human progress the priests, as the 
representatives and instruments of 
whatever gods had been conceived, 
gamed vast power and authority 
In those regions where communal 
life was necessanly more highly 
concentrated, as in the narrow 
valleys of the Nile, the Tigns and 
the Eupb'ates, the priests tended to 
become the centres of authority in 
the several communities Where 
communal life was more diffused, 
as in Bntam, the priests, still all- 
powerftil, tended to become an 
external and separate organization, 
while the control of mdividual 
commumties passed mto the bands 
of anyone strong enough to seize 
it and to retain it 
Thus, m these prehistonc days, 
were laid the foundations of 
organized and disaplined com- 
munal hfe with its specialized 
crafts and craftsmen, its increased 
control of natural resources to an 
increasingly varied human use, its 
increased orderliness and progress- 
ing form of goverameiit through 
pnest or other authonty. Its develop- 
mg social differentiation, and tte 
conscunisness of a communal re- 
sponsibility which the common 
dependence on crops and animals 




PIERCED AXE GRINDING STONE 

Fig. 3. Implemeras made by Neolithic Man. Note the elaborate shegdng 
of the pierced axe, made from polished flint. 


and a common fear of attack must 
have developed. One of the most 
imereating qualities of Neolithic 
Man is his changed attitude to 
art, for which he, like his Palso- 
lithic predecessor, found time in 
spite ofhis greater labours. Where- 
as the art of the Old-Stone Men 
was pictorial and rqnesentational, 
that of the New-Stone Men was 
essentially decorative. Simple geo- 
metrical patterns, still to be seen 
on relics of his pottery, pleased 
him, and the fine finish of some of 
his ^t products shows his delight 
in good craftsmanship. The artisan 
was evolving into the artist. 

Disoofciy ef Metals 
The long Stone Ages which had 
persisted for hundreds of thousands 
of years came to an end with the 
discovery of metals. As men in the 
wanner regions of the eastern 


Mediterranean were entering on the 
agricultural stage while the Old- 
Stone Men of Europe still hunted in 
order to live, so the use of bronze 
was known in Mesopotamia at 
least 6,000 b.c., while knowledge of 
it was spreading slowly through 
Europe from about 4,000 to 2,300 
B.C. In Australasia the Stone Age 
lasted until about a hundred and 
fifty years ago. 

The discovery of metals was 
revolutionary not only in that it 
provided far more efficient tools and 
weapons than those of stone (see 
Fig. 4). The relative rarity of 
and the additional value it gained 
through skilled craftsmanship, to- 
gether with its peailiar attractive- 
ness, gave to it a value beyond 
anydiing previously known to Man. 
Moreover, its relative rarity and 
value mH>lied, in its possession, a 
still greater and more obvioua social 
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dutmetiOB thu had before existed 
Lands where there were supphes of 
the copper and tin of which bronze 
IS an alloy had to be found, and the 
need led to exploration and to trade 
to settlements, conquest, and the 
general extension of Man s world 

We have already observed that 
human progress was most rapid m 
the most fkvoured lands particu- 
larly those of Egypt and Mesopo- 
tamia. that knowledge and progress 
spread thence slowly throughout 
Europe, while the peoples of more 
remote lands remain^ almost at 
the PalsBohthic level until, in 
modem tunes, Europeans have 
reached them There were, of 
course, other favoured centres of 
development, but, m the space of a 
smgle chaptff, it is convenient to 
leave them untd the moment when 
their discovery by European peoples 
brought them into the world arena 

The Sonerlan 

There are many reasons why the 
earliest and most rapid human 
progress, and particularly the 
growth of village settlements into 
cities, should have occurred in 
Mesopotamia and Egypt (see Fig 6) 
The periodic fluctuations of world 
climate which, during the penod of 
human evolution, had four tunes 
made vast areas of the northern 
continents uninhabitable and made 
the task of hvmg diflScult m still 
greater r^ons, had added to the 
human value of the valleys of the 
Tvns, the Euphrates, and the 
Nile Not only were these valleys 
contmuously fertile, dunng the 
mterglacuil periods the neighbour- 
ing lands became increasingly and 
desert Hius, life m the valleys was 
contmuous and conceotiated, but 
It was hable to feequent mtrusKm 
by peoples from nearby and less 


favoured lands. While defence was, 
therefore, always necessary, it was 
made difficult by the fact that the 
settlements, particularly m Egypt, 
were uievitably spread m a long, 
thin line along the valley The more 
favourably situated village com- 
munities, therefore, were bound to 
develop into the larger, fortified 
strongholds which became walled 
cities In such aties all the factors 
we have observed as bemg character- 
istic of settled communal hfe were 
accentuated Moreover, the nature 
of thor origin made them jealously 
uidependent, so that each tended to 
develop as a city-state, an organ 
ized umty controlled from withm. 
The social opportumties and obli- 
gations characteristic of city life are 
the parents of civilization 
From about 8,000 to 6,000 ac 
the peoples of the land between the 
lower valleys of the Tigris and 
Euphrates, the people known as 
Sumerians, were passmg from the 
village to the city stage Villages of 
reed huts m that marshy land were 
changing to collections of mud-brick 
dwellings round a sacred shrine 
where a temple of sun-baked clay 
would add to the dignity and 
authority of the ruling pnest Thus 
grew the aty of Nippur, one of the 
earliest of them, round the temple 
of En-hl, god of the storm-demons 
Other Sumenan cities grew at 
Erech and at Ur, **Ur of the 
Chaldees,” where Nanna the moon- 
god was worshipped In the streets 
would be seen asses and cattle, and 
here and there men would be 
bartenng their goods Food there 
would be m plenty, m this fertile 
land where the date pafan and the 
fig tree grew. Ihey had, too, gold, 
silvef, and hnaa and woven 
cloths, though not of silk 
Thus the dties grew, and whh 



oENEns OP aviuzAnoN 


vn 



Fig 4 Bronze Age tools and wetgtons Tke metal was smelted m furtmces 
which were very stmilar m appearance to the Amencan~Indian beehive ovens 


their growth society became more 
complex, authonty mote rigid the 
nch and the poor more widely 
separated More and more powerfid 
rulers and oflScers, religious avil 
and military, more and more 
qpecialized craftsmen, masons 
metalworkers, weavers potters and 
the like, with musicians and other 
artists, all added to the number of 
the city's specialists and all these 
had to be M and clothed As each 
city had evolved trom a self 
supporting agricultural community 
and as each aty remained essentially 
an eoonooucaUy and politically 
independent umt, the uievitable 
solution of Its labour problem was 
slavery Conquered foes provided 
an obvious source of labour, but 
the degradation of a peasantry into 
a state of aervttude has always been 
an eaey tendency 
History, m so far as It depends on 
the written record, beguis with the 
evolution of a wntten language by 
the peoples of these ancient aties 
Fssni^ from the stage of direct 
potorial representation to that of 
Qrmbob, firstly of things and then 
of sounds, an intelhgible wntten 
leeord slowly evolved When a 
■tage II reached in which the 


symbols are not directly mtelligible 
to the unimtwted, they have to 
become fixed and learned The 
Sumenans made their marks with a 
sharp-pointed wooden instrument 
on soft clay, which was afterwards 
baked hard, to form an unusuahy 
permanent record The wedge- 
shaped marks form what is known 
as cuneiform wnting icumtus means 
a wedge”), an example of which is 
seen at the foot of the Assyrian 
bas-reliefshownmFig 7 With the 
development of wntmg, tradition 
passed mto law, authority could be 
carried farther afield, contracts 
could be recorded, and the know- 
ledge gained in one generation 
could be conserved for the next 

» -«■ ^S--— 

ISgjrpPVI UTmilOOB 

While these developments were 
takmg place m Lower Mesopotamia 
an almost parallel civilization was 
evolving m the Nile Valley The 
earliest of the Egyptian cities was 
Memphis, on the Nile s west bank 
fourteen miles south of modem 
Cairo With two excepuons one 
important and one less significant, 
all that has been said of the 
developing avilization of the Sumer- 
ians can be said of that of the 
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EgypbUH. The fint difieieaoe le 
due to the dependence of the 
Egyptieas for the fertility of their 
land on the amnial flooding of the 
Nik D^ien the snows of the 
Abyssmian mountains melt Hie 
Eg^ians had long discovered how 
to make the greatest use of the 
floods by divertmg some of the 
water through channels or canals 
mto the fields The dang)er of 
uncontrolled mterference, whereby 
dwellers in the upper vaUey might 
dqvnve those of the lower valley of 
then water supply, necessitated a 
more widespread control in Egypt 
than was demanded in Sumena 
Thus, whik the Sumenan aties 
ronained mdependent aty-states 
under then own pnestly rulers, 
there arose m Egypt the supreme 
god-kmg, the pharaoh After a long 
struggk Egypt was umted under the 
control of a single pharaoh, Menes, 
m 3,500 B c 

The second difference is that 
Egyptian wntmg, though it ixused 
through sunilar stages of evolution, 
was painted on stnps of papyrus, 
a re^ from the name of which 
the word paper is derived The 
E^tian symbols, and hence suni- 
lar ones (see Fig S), were later 
known as hieroglvphs or sacred 
symbols Thus, m Sumena and 
Egypt, from approximately 4,(XX) 
B c , history has its records Ihe 
first fixed date, the beginning of the 
Egyptian calendar, is 4,241 b c 

For some thousand years or so 
after the umon of Egypt, its aties 
and those of Sumena contmued to 
grow in suae and in splendour 
Already old was the Great Pynunid 
which had been built m 3,700 b c 
as a tomb for the pharaoh Khufu 
(or Cheops) and his queen by 
hundreds of slaves compelled with- 
out mercy to raise the massive slabs 


four hundred and fifty feet Two 
other pyramids were built nearby 
Ur eventually grew mto a aty of 
two hundred and twenty acres 

He Scaritk Peoples 

Meanwhik, outside the confines 
of these growmg avilizations, there 
were peoples still hvmg a nomadic 
life On the steppes and grasslands 
of Asia were the Mongolian horse- 
nders, the Huns, nearer were the 
Senutic shepherds of the oases 
Though life was harder for these 
peoples than for those of the settled 
commumties, it had compensations 
There were less inequahty and 
greater freedom, more independence 
and no slavery Such peopk were 
hard because their life was hard, and 
It was from the desert nomads that 
the peoples of Egypt and Sumena 
had most to fear Necessity had 
long taught them to organize raids 
on the settled communities, and 
the transition from raidmg to con- 
quest IS but a matter of relative 
efiiaency About 2,750 bc one of 
the Semitic kaders, Sargon, con- 
quered the Sumenan peoplm and 
made himself master of the land 
from the Fbrsian Gulf to the 
Mediterranean Though his empire 
was short-hved, the possibihty of 
Semitic conquest had been demon- 
strated, and, after establishing 
themselves m the httk town of 
Babylon, the Amontes, another 
Senutic tnbe, rapidly dominated 
the whokcrf* Sumena About 2,100 
B c the Babylonian Empue, thus 
founded, was consohdated by 
Hammurabi, the ^'Great Sun God,” 
who gave his empire a code of kws 
which were engraven on pillan of 
stme, set up m difknnt parts of his 
dommions 

Sunilar conquest brought Egypt, 
from about IfiOO to 1,800 BC, 
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Fig. 5. Egyptum huroglypfuc writing^ the symbob of which were developed 
from picture writing Above painted on papyrus^ and (below) carved 


under the rule of the Hyksos or 
Shepherd Kings , but, whereas 
Bal^lonia remained Semitic, Egypt 
drove out the mvaders 
Other aty-states had already 
begun to spread a similar avil- 
ization “mto the regions round 
about” In the sheltered islands 
of the iGgean one such civilization 
with Its centre m the great palaoe- 
aty of CnoBsos m Oete, was as old 
as that of Egypt, while on the con- 
tiguous mainlands of the Balkans 
and Asia Mmor other cities, such 
as Myoeme and Troy, flourished 
A Semitic people, the Phoenicians, 
had developed from desert traders 
mto sea traders, and many of the 
trading depots they established on 
the Mediterranean coast were 
developing mto wealthy cities 
Such were lyre, Sidon Acre, and 
Beirut, m Syna, and, destmed to be 
the greatest of them, Carthage on 
the African coast Another Semitic 
civilization, that of the Hebrews, 
wu developmg m Judah round the 
Gtty of Jerusalem, while fiuthar to 


the east, yet another, that of the 
Assyrians had its nucleus at the 
aty of Nuieveh on the eastern bank 
of the upper Tigris (see Fig 6) 

The Power of Egypt 
It was unlikely that these con- 
tiguous civilizations should have 
contmued to develop peacefully, 
and the penod approximately from 
1,600 to 600 B c is one of war and 
conquest, though it is also one of 
great material development After 
the expulsion of the Hyksos. Egypt 
began a career of conquest, usmg 
for the first time horses and horse- 
chariots Tethmosis III, pharaoh 
from 1 SOI to 1,447, carri^ his con- 
quests through Syna mto Babylonia, 
and used his captive slaves plunder 
and tnbute to add to the splendour 
of Egypt There is no space to tell 
of the deeds of Amenophis U. vlho 
sacrificed seven captive kings to the 
god Ammon, of the mi^t of 
Amenophis lU, whose empire 
spread from Libya to the Euphratea , 
of the reforms of Amenhotep IV 
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of the great temple of Kamak, Great palaces and tempks, magni- 

completed by Rameaes n, m whose hoent sculpture, picture records of 
reign, it is said, Moses led the victories and imperial tyranny (see 
Isradites from captivity, or of the Fig 7), and a general luxury, 
general splendour of E^t when diaracterizedthepenodof Asssrnan 
it was at the height of its power greatness as it did that of Egypt 
But the long story was fast coming 
Arayiian Conqueatk to an end A different and a harder 

Already the Assyrians were be- people were already hammering at 
conung a formidable military power the frontiers of the Semitic empire, 

and m the thirteoith century a c helped by the internal rottenness of 
were temporary masters of Baby- a structure dependent on fear and 

Ionia A second Assyrian Empire force for its mamtenanoe In 

was founded in the eighth century 606 a c a people from the north, 

a c by Tiglath-Pileser III, and for aided by the Babylonians, attacked 

the first tune outlyuig conquered Assyria, and left of the proud city 

provinces were organized under a of Nineveh only a crumbled rum 

central authority which wrung 

tribute, goods, and soldiers from The Aiyaa-speaklag PeoplM 
them Assur-bfuu-pal earned Assy- Beyond the physical barrier of 
nan conquests even mto Egypt, and mountain, mandiland, and internal 

was **King of all the People from seas which fairly effectively isolated 

the Sea of the Rismg Son to the Sea the Semitic and aUied civilizations, 

of the Settmg Sun,'* from the there wandried about Europe and 

Peman Gidf to the Mediterranean south-west Asia a people who, by 



P|^ 6b The cradle oj avibzatmu Map showbig the many citjhstates that 
grew op m the region of Meeopotamm and the Eastern Medaemmean 
The Phmklan tra^e alsojbiakkd a large aty farther west, at O^haga. 
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Fig. 7. Assyrian bas-relief showing vassals bringing tribute. Note the 
cuneiform characters at the foot. 

no means racially pure, differed conquered and settled in Neolithic 


from the Semitic and Mediterran- 
ean peoples. Moreover, they spoke 
languages which had a suflBdent 
number of common words and 
roots to suggest an original common 
language. They are. therefore, 
known as Aryan-speaking peoples, 
or, more conveniently if less 
accurately, Aryans. Fair and blue- 
eyed, th^ Nordic peoples com- 
bined temporary settlement and 
primitive ox-plraghing with a 
semi-ncMnadic life, moving from 
one forest clearing or open grass- 
land to another when they had 
exhausted it, or tired of it, or were 
driven from it. They knew the use 
of bronze and were possibly the 
first people to discover the smelting 
of iron. It is in the lives of these 
peoples that is to be found much 
that was to characterize European 
development for centuries to come. 

In their essentially rural and 
open-air life it was the chieftain 
rather than the priest who became 
the leader of men. They knew no 
tom of writing, but developed in 
song and saga their legends and the 
story of their exploits. It was they 
who, known as Gads or Ooidd 
Geha, carrying weapons of bronze. 


^tam. Later the Brythonic Cdts, 
probably with iron weapons, con- 
quered Britain in their turn. Other 
Aryans penetrated into Spain and 
Italy, others into the Balkans, 
othm again into India. The 
Balkan invaders were the Greeks. 
By about 1,000 B.c. they had 
dmtroyed the /Bgean civilization 
and settled on hs ruins (see Fig. 8). 
Similar Aryan-speaking popples 
were already thiwtening Asqfria 
and Babylon. It was they, the 
Modes and the Persians, who with 
Semitic allies, destroyed Nineveh. 

The Vmrium Emgku 
Babylon was rewarded for her 
contribution to the overthrow of 
Assyria by the reviving of her 
empire wUdi, under Nebuchad- 
nezzar, reached its greatest splend- 
our, and stretched from Eg^ to 
the Persian Gulf. To the north lay 
the empire of the Medea, spread to 
the frmtier of India. The two 
empires, the Semitic and the Aryan, 
existed peaoeAilly enough until 
538 B.C. when Qrus the Persian, 
ruler of the northern empire, 
entered Babylon, as the Bible tells, 
and united the two empires. Under 
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Danus the Mede tbu vast Aryan 
empire, the greatest the world had 
yet known, included Egypt, Asia 
Mmor, Syria, and all the land 
eastwards to India Roads were 
built, one from Susa the capital to 
Sardis 1,600 miles long Along 
them horses, soldiers, traders, 
messengers, others helped to 
bnng a sense of unity mto the 
empue 

There were great differences 
between the new Aryan type of 
empire or even of settlement and 
that of the ancient aviluations 
The old ones had grown slowly 
and inevitably out of the conditions 
which gave them birth The new 
ones were imposed on the nuns of 
the old. 'The Aryans entered on 
their mhentanoe with an ingrained 
sense of freedom and mdependence , 
thqy had no awe of priesthood, and 
the mysticism of ritual meant 
nothing to them They were not 
deadened by long subordination to 
tyrannous rule or softened by 
luxury With then conung, a 
breath of fresh air blew through the 
stufl^ palaces and mystic temples 

The Greek OvUuatkiD 

It was amongst the Greeks that 
this freedom, this independence of 
thought and rational simpliaty, 
found through the influe^ of 
the physical factors of environment 
the most perfect expression, and 
whence it was to have the greatest 
effect on subsequent human 
development 

Probably from about 3,000 a c 
there had been a slow infiltration 
of Greek tnbes mto the Balkans 
By 1,300 B c the whole prainsula 
was Greek-speaking The great 
qncs, the /bod and the Odyssey, 
which had probably existed as oiid 
legends long before they were 


written m the eitfith or seventh 
century BC (whether by Homer or 
not IS of httte consequence) tdl of 
the heroic days of conquest, when 
the Myceruean Enqiire was being 
ovmnm by heroes, of the fall of 
Troy, and of the adventures of 
Odysseus They tell of the early 
lives of the conquerors, still semi- 
barbanc, hvmg, as did the Enghsh 
later whtt they conquered Roman 
Britain, in open villages outside the 
rums of the towns they had des- 
troyed They tell, too, of the 
chieftains who had led them into 
battle and who, afterwards, ruled 
the settled tribes as kings Already 
there was a Council of Elders, or 
perhaps of favoured retainers, but 
the whole body of freemen could 
be summoned by the king either to 
fight or *^o hear and acclaim** his 
decrees There is a familiar quality 
about this tnple organism iff 
lung, noble coiinal, and general 
assemtdy 

Greece IS a land of mountains and 
valleys, a land mto which the sea 
makes long mroads, a land there* 
fore m which settlements tended to 
be relatively isolated During the 
period of the tnbal monarchies the 
various settlements began to crystal- 
lize mto small aty-states, of which 
only one, Athens, ever had a 
population of over fifty thousand, 
and each of which teniM to develcqi 
m Its own charactensuc way. 
During the centuries of Greek 
devjslopment no monarch ever 
umted mto a smgle entity the 
separate city commumties What 
sense of umty existed was derived 
from common traditions kept ahve 
m their poetry, or from their 
general partiapation m the OlyiiqMC 
Games 

With the devdopment of city 
life, as at Sparta, Athens, Conntli, 




Fig. 8. Mivv 0 / the world as a was kiwwn to the Greeks m about 450 b c 

Thebes. Samos, Miletus, or Argos, form of poliUcal m ac hiner y was 
tnbalkmgship ended, to be followed evolved, sea trading developed, and 
by a penod of aristocratic rule colonies were planted, to grow into 
dunng which, m each city, some Greek aties on Mediterranean 
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ooasU Southern Italy became 
known as Magna Gram, other 
ooloniei were settled m Sicdy, 
in Asia Minor, and one Oieek 
aty was found^ u far west as 
Marsedles m South France 

Owit lli it l ow «f Sparta aid Attka 
The individual nature of the 
devdopment of the Greek cities is 
well illustrated by the constitution 
of Sparta Developed from the 
umon of five villages and probaUy 
from that of two tnbes, Sparta had 
two kmgs This division of autho- 
rity rendered monarchy sufficiently 
innocuous to provide an explana- 
tion of Its retention m Sparta The 
second pecuhanty of her constitu- 
tion was that, m addition to the 
retention of the Council and Assem- 
bly from anoent times, there were 
the five EphOTS, elected annually 
by lot from the whole body of 
atizens, and mvested. as guardians 
of the rights of the people, with the 
authority to summon even the 
kings to appear before them Thus 
the Spartan constitution was at 
once mcmardiic, aristocratic, 
biveaucratic, and democratic* 

The mam diaractenstic of Spar- 
tan hfe, was that the life of evmy 
man, woman, and child was con- 
trolled from birth to death by a 
rigid system of duaplmaiy train- 
ing directed towards the p^ection 
of the city as a fighting umt 
Weakly mfants were slam, the 
strong, from the age of seven to 
that of twenty, were trained and 
disciplined at military schools 
Ftom twenty to thirty they under- 
took inihtaiy service, and though 
permitted to marry, were not 
allowed home life Full citizens at 
thirty, the men, relieved of the 
neces^ of piovidmg for their 
fhimlies by a controlled distribu- 


tion of produce, continued to 
devote thev hves wholly to the 
service the city-state This Spar- 
tan conception of communal life 
has not bm fwgotten Its origm 
was attributed to Lycurgus who 
was supposed to have lived in the 
lunth cmitury ac, but who was 
probably a mythical figure A 
similar conception existed in Crete 
Before the days of history the 
peoples of the httle peninsi^ of 
Attica had been united and Athens 
had arisen as the central city of a 
united state of which every atizm, 
u^ther of an Attic village or of 
Athens itself, had equal rights Bv 
the seventh century B c aristocratic 
rule had replaced that of monarchy, 
and the free population was already 
difieientiated mto nobles, peasants, 
merchants, craftsmen and the like 
The mtroduction of money mto 
Athenian life, as elsewhere, iitten- 
sified soual distinctions and, as 
money was for a long tune scarce, 
made life particularly difficult for 
the small peasant propnetor As 
the penalty for unrepayable debt 
was the enslavement of the debtor 
to his creditor, peasants, who were 
forced to borrow to hve, first sank 
mto a landless class and then mto 
servitude A written codification 
of the law by Dracon, 621 b c , did 
little more than expose its seventy, 
and distress and agitation were 
such that m 594 b c Solon, a wise, 
popular, and wealthy merchant of 
noble famdy, was asked to under- 
take the social reformation of 
Athens Debts which pledged the 
person of the debtor were annulled 
and men enslaved through debt 
were fieed, no fiirther enslave- 
ment through debt was to be pos- 
sible, the suse of estates was restno- 
ted, tha exportation of - 
saiy foods was forbiddeQ Solon, 
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moraover, lull the founditiou of 
Athenian democncy by the con- 
atitutioD of courts of justice of 
which the judges were elected 
by lot from the whole body of 
dtizens 

A century later the work was 
completed by Qusthenes (308 b c ) 
His refomied Athenum Council, 
which was m effect the governing 
body of the state, was a popular 
rqiresentative assembly, m which 
Attica's reformed electoimtes were 
proportionately represented, and 
from which various administrative 
committees were chosen 

Thus m Sparta are to be found the 
germs of that form of state orgam- 
zation in which all service is subor- 
dinated to the will and efficiency 
the state In Athens is to be found 
the gem of that view winch 
regards the state as an organization 
which exists for the expression and 
execution of the popular will 

Grade CaHura 

Except when called upon for 
obligatory pohtical service (pobs 
means "a aty") the Greek atizen 
had a life of leisure, for all neces- 
sary and burdensome work was 
done by slaves "A life erf* leisure, 
men too mtelhgent to be idle, m a 
small commumty where mischief 
was dangerous, where stupid be- 
haviour was despised and arro- 
gance ridiculed, where life was 
aunple. healthy, and sincere," was 
bound to produce the great works 
of philosoiriiy and art which 
characterized Greek life at its best 
A love of wisdom, a joy m mtellec- 
tual thought and discussion, a 
conceptKMi of ultimate values, irf* 
truth, of beauty, of goodness, of 
btemate purpose, the value of pure 
nasoD, such were amongst the 
ooBtnbutioos which Oie^ life 


made to humanity, though, as 
ever, tfagy co-axlsiad with the 
greed, swHMmssi, superstition, ig- 
nonmoe, and general matanabsm, 
which were to be found even m 
Athens, and though the conditions 
which helped their development 
depended on slavery 

Meanwdule, the conquermg Per- 
sians were drawing dangerously 
near, and the empire of Danus, 
whi^ we have already obaerved, 
was threatenmg the Greek colonies 
of Asia Minor Their refusal to 
pay tribute detemuned Danus to 
conquer the Greeks Withm the 
Aryan framework Semitic finan- 
aen and traders continued to 
flounsh, and their jealousy of the 
growing sea-power of the Greeks 
made the PhoBnician fleet available 
to Danus The islands of the 
iCgean were rapidly overrun and, 
m 490 B c , a Persian army landed 
at Marathon — and was defeated 
Ten years later a second Persian 
army, led by Danus s son and sue 
cessor, Xeraes, landed at Sahunis 
A small force under the Spartan 
Leomdas was slain to a man at 
Thermopylae, Thebes sumndered, 
Athens was burnt But, at Salamis, 
a small Greek fleet fought and 
destroyed the Persian fleet A 
remnant of the vast Persian army 
reached Asia Mmor, and Greece 
was saved 

Ihough the jealousies of the 
Greek cities drove them mto mter- 
neeme struggles and made them a 
pr^, m the fourth century a c , to 
Maic^onian conquest, the century 
followmg the defeat of the Persians 
was Greece’s Golden Age, partw- 
ularly in Athens, which Pendes 
rebuilt Scholars, artists, poets, 
philoBophers, dramatists, ardmacti, 
and teadwis settled in the oty 
Amongtt them Socraies (c 470-399 
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Bc) wu so dMfairtwng the pteeid 
arceptance of the obvioua iv his 
Questions by his <i**i*i*««g «««■» 
to thmk and to reason that he was 
oondenmed to drmk poison But 
the work was continued, first by 
Plato (c 428-348 b c ) and later by 
his piqiil Aristotle (384-322 bc). 
who laid the foundation of saentific 
reasoning, and who brought the 
study of philosophy and the soenoe 
of logu to a height that was not 
equalled until modem tunes 

The Macedoetaa Empire 
Hiough the influence of Greek 
life and thought was to endure, the 
Greek Age was over To the north 
of the Balkans the Aiyan-speaking 
settlers had been wdded mto the 
kingdom of Macedonia Aristotle 
was the son irf* the physician of 
Macedonia’s kmg, Fhihp, and tutm- 
to Phihp’s son, Alexander Phihp, 
thouidi he admired the art and 
leanung of the Gredu, despised 
their endless struggles, and with 
little diflBculty added their states to 
fall doimmons He then determined 
on the conquest of the Peruan 
Empire, but was stabbed before he 
could set out The task fell to 
Alexander In less than twelve 
years Alexander’s empire induded 
all the lands from the Balkans to 
the frontier of India 
Thou^ the empire was divided 
at his death Alexander had been 
more than a mere conqueror Greek 
scholars were mtroduoed mto the 
lands he conquered, and m Egypt, 
Alexandria, which he found^ 
a centre of Greek culture 
kmg after Greece had ceased to 
flourish To Its great hbrary 
sditdars from all lands where 
learning was valued flocked for 
discussion or knowledge Ihere.m 
the thud century b c Eudid 


founded the eoienoe of deductive 
geometry; Arduinedes (287-212 
B.C ) developed the study of physice , 
m the thud century a.o Plotmns, 
of Alexandria, was teacfamg Greek 
philosophy to the Romans 

Tin Gnwtfc of Rome 

The Italian penmsula, forested, 
mountainous, poor, had not attracts 
ed Phoenician traders A Seimtic 
people known as Etruscans had 
settled m the centre and north-west 
(see Fig 9). there were Greek 
colonies m Sicily and the south, 
and over the rest were the scattered 
tnbal commumties of the Aryan- 
speaking peoples who had filtered 
into the pemnsnia from the north, 
to die out a poor existence by 
juimitive farming Seventeen miles 
from the mouth of the Tiber, where 
the muddy, yellow nver could be 
forded, mm had used to meet from 
the north and south to exchange 
their com oil, cattle, or other 
goods The dwdlers on the neigh- 
bouring seven hills had learned to 
juofit by guarding the ford and 
demanding toll Thus grew the 
market village which was to develop 
m time mto the aty of Rome, the 
city destined to play so great a partr 
m human hves 

When history begms Rome was 
a aty m the hands (rf* the Etruscans 
InaboutSlOBC the Romans drove 
out the Etruscans, took over the 
aty, and organized it as a republic 
under the inihtaiy rule of two 
officers known as consuls For over 
a century the Romans had to 
struggle against the Etruscans, while 
withm the aty the pleboans, or 
oidmaiy otizens, were striving to 
depnve the aristocratic patnoan 
families of the pnvileges t^ were 
equally detennmed to ratam In 
474 BC the Etruscan fleet was 



THE OROWTH OP ROME 


257 



Fkg 9. Map oj the moMtamous Italum peninsula flawing the cormnandtng 
position of Rome at the meeting point of traders Jhm the north and souths 
and the distribution oj the various pre Roman communities In/udHting the 
area Note the arrows indicating the mfiltnaion of Aryasr-speakmg Gauls 

deitroyed by nval traden of the Rome was master of the panmmia 
Gteek colony of Syracuse m Sialy, except m the Grecian south The 
just at the tune when Italy was Greek colonies had found a pro- 
being mvaded from the north by tector m a kuisman of Alexander 
barbarians from Gaul The Romans the Great, one Fyntaus, who on the 
were not slow to take advantage of disruption cS Akuander's entire 
the onKMlumty, and no more is had establidied hunself on the 
heard of the Etruscans* eastern diores of the Adnaticui the 

Contmued wan seemed to be the httle fcmgdfwn known as ^nrus. 
lot of Rome The Gauls were a Pyrriius mvaded Italy and twloe 
pecusw menace and m 390 BC. dented the Romans, but hu 
sackeo Rome Itself Buttbeywcre attempt to mcorponte soutiHn 
fOreedto withdraw and by 300 b c Italy and Sialy mto his ampiie 

B W X— I 




258 


WORLD HISTORY 


alanned the Phoemciut of the aty 
of Carthage, just across the waters 
on the African coast fsatthagw 
sent a fleet to the aid of Rome, and 
Pyrrhus retreated, to leave Rome 
Carthage to fight out the 
struggle for Mediterranean suprem- 
acy— the last great struggle between 
A^an and Semitic peoples 

The Roaaa Empire 
The three Phienician or Punic 
wan began in 264 a c and ended 
m 146 B c They had been fought 
in Spam, Italy. North Africa, and 
on the Mediterranean At the end 
of them Carthage was burned, its 
survivmg mhabitants were enslaved. 
Its land was ploughed up. its empire 
taken by Rome Even between the 
lecond and third Punic wars Rome 
had conquered Macedonia and 
Syria With the conquest of Greece 
and the reduction of Egypt to a 
tributary province, the Mediter- 
ranean bad become a Roman lake 
(see Fig 10) 

' While Rome, outwardly so suc- 
uessful, was creating this astonish- 
mg empire, there was rottenness at 
her heart The eatension of Roman 
citizedUup beyond the Qty itself 
had redui^ the Popular Assembly 
mto a meaningless relic of earlier 
plebeian victories The spoils of 
war and the opportumties for ex- 
ploitation, the combination of 
wealth and uncmitrolled power m 
the hands of victorious geneiab, 
the growth of large estates m the 
possession of profiteers who had 
ssmed the lands of soUien burden- 
ed with the debts which they had 
meurred m trymg to restore their 
fiums, or ra trying to run them m 
the face of slave-worked fisrms, 
were amongrt the oondnions which 
waee produciBg widespread wreloh- 
edneu During the second and first 


centuries BC such conditions grew 
steadily worse, while futile revok 
merely mersBaed the seventy of 
repression The mamtenance of 
pit^asional soldiers made author^ 
ity mvinable, and one could not 
look for pity or merpy m a aty 
bom out of commercial oniortumty 
and bred m successful mihtarism, 
m a aty where slaves were often 
chamed at night, where they could 
be mutilated or slam at any tune 
or crucified m batches if one should 
slay a master, or m a aty which 
found Its greatest pleasure m 
watching hungry lions slay and eat 
theu* human vKtims as a public 
spectacle m the arena 

haenial Stnfe 

It was mevitable that there should 
have developed from such a back- 
ground hitter struggles for supreme 
authority First Manus, fresh from 
African conquest, and Sulla, one of 
his generals, earned on a struggle 
iTi which thousands were mas- 
saaed This sordid strife was fol- 
lowed m 73 BC by a rismg of 
slaves under Spartacus a revolt 
^ich ended two years later with 
the liiung of the Appian Way with 
SUL thousand of their crucified 
bodies Crassus, who had defeated 
Spartacus, aimed at the dictator- 
ship of Rome, but two victorious 
generals, Pompey the Great and 
Juhus Cesar, had sunilar ideas 
For a tune tb^ shared the power, 
but Crassus was slam m Persui, and 
Pdmpey was murdered m Egypt 
Juhus Cassar, conqueror of Gaul, 
was kft m undisputed authority, 
and m 4S B c was made dictatar 
for life 

When Cesar, infliienond perhaps 
by the flatteries of Egypt's god- 
queen Cleopatra, began to regard 
hmaelf as a god-kmg, and had 
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ng. 10. The Continental extent of the Roman Empire and the /eatures of 
the sumnunUng lands then known to Western peoples At its greatest extent 
the Empire also inetuded south^ Britain, 

aeded in m temple a statue of him- a momeotaiy flame. Ferhapsioine 
selF, m a cnbed *To the Unoonquer- envy nmiiM with the rqMib- 
able God,'* he aroused the dying bean lentunent, for his murder at 
flicker of Roman lepubhcamuimto the foot of Pompey's statue merely 
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led to a new struggle for power The 
death of Mark Antony left the way 
open to Cwsar's nephew. Octavian. 
who, as Augustus Cssar, became 
the first of the R<mian emperors 
(27 DC -AD 14) With the conquest 
of Bntam and Transylvania the 
Roman Empuo reached its greatest 
extent, from the Atlantic to the 
Euphiates, from the Rhine and 
Danube to the Sahara, it embraced 
the whole of the avdi^ world of 
the west 

The Roman onperors, absolutely 
supreme, r^arded as gods after 
dmth, and unrestrained, therefore, 
fay any worldly or spirit^ author- 
ity, with vast w^th, used to 
habits of cruelty, and often without 
any intellectual refinement, had 
unique opportunities and tempta- 
tions Ihat many of them led 
debauched hves of extravagant 
luxmy, vice, and cruelty is not 
surprising, that there were excep- 
tions who justified their authonty 
IS true Octavian was an excepuon 
In the bnef Augustan Age, Virgii, 
Ovid, and Horace made Latm 
poetry immortal, whde Rome was 
rebuilt as a aty of marble Other 
exceptions were Antonmus Pius 
and Marcus Aurelius Yet it is 
this very opportunity for a life of 
idk dallying at the heart of an 
empire which endured for five 
centuries, which proves the effici- 
ent of the maclunefy which con- 
trolled It and which kept it at peace 

ChOUat the Pravhioes 

It was m the interest of Rome that 
her provinces should be developed 
Marshes were drained, forests 
cut, mineral wealth was explored, 
methods of cultivation were im- 
proved and cultivated areas were 
extoided, new commodities were 
mtroduo^ law and justice were 


enforced, and trade was developed 
Backward lands like Bntam and 
Gaul, lands which were the most 
remote of Rome’s provinces from 
the Mediterranean centres of civili- 
zation, were urbanized and, 
throu^out Gaul and in south-east 
Bntam at least, an orderly and 
civilized life replaced a relatively 
primitive and priest-ridden exist- 
ence 

In addition to these matenal 
advantages Rome gave to her 
provinces a new sense of unity 
This new self-consciousness, almost 
an mapient nationalism, was par- 
ticularly noticeable m Bntam, which 
was changed, during the four cen- 
turies of Roman occupation of the 
greater part of it, from a group of 
rural, tnbal commumties into a 
pohtical entity Rome, after all, 
was but a city, whereas her empire 
comprised the whole of the Western 
civilized world it was necessary, 
therefore, that she should have 
taught the peoples of her provinces 
to rule and orgsiuze and develop 
themselves under the direction and 
control of Roman admmistrators 
or admmistrators who bad become 
suftkieDtly Romanized Rome had 
b^un the experiment of world 
statecraft, an expeninent which has 
not yet been completed 

It IS superficially a paradox that, 
while Roman occupation tended 
to develop some feeling of national- 
ism m tte Roman provmces, the 
Roman Empire remained essenu- 
ally a umty m itself Yet the one 
implies the other Hie civilization 
wds Roman, the cities which grew 
m places as remote as York, or 
Chester, were miniature Romes, 
with a forum, centrally heated 
villas, and LatuMpeakmg inhabi- 
tants, roads, at first used for mih- 
tary piirpoaee, soon became com- 
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meicial highways and the ooniiBct- 
mg links between the towns and 
Romeitsdf Moreover* the develo- 
ped trade was an imperial trade 
Britam, Egypt, and North Africa 
export^ com, Bntam, too, sup- 
plied skins, lead, oystos, tin, and 
perhaps wocri, textiles, often nchly 
embroidered, even paper and glass, 
came from Egypt, ^ile Eastern 
lands sent spices, preaous stones, 
and, as yet a rare luxury, silk 
A greater paradox is one which 
G K Chesterton, that lover of 
paradoxes, has pointed out *‘Ronie 
Itself, which had made all that 
strong world, was the weakest 
thing m It" Rome contributed 
neither goods nor economic service 
for the wealth she imported Metal, 
wrung from provinces as tribute, 
was converted mto money ui the 
imperial imnts, and used as pay- 
ment Indeed, few of the mcreas- 
ingly wealthy minonty contnbuted 
duectly to the empire’s wealth 
Money-lenders paid with the for- 
feited secuntes of unfortunate 
debtors or with exacted mterest, 
generals paid with money obtamed 
from the sale of spoil or the rewards 
d conquest , governors, havmg the 
right to tax, sold it to professional 
tax-gatherers The basis of Roman 
life from Its ongin was a fusion of 
commcfcialism and militarism 
Consequently, Roman avilization 
was essentuilly practical, but of 
a worldly and materialistic quahty 
The great unpetus which Greek 
avilization had given to imagina- 
tive thmkmg and to creative art 
degenerated mto an acceptance of 
knowledge and mere mutative 
craftsmanship Wealth and power 
replaced knowledge, truth, good- 
ness and beauty, as criteria of 
value. Yet it was m a Roman 
provmoe, m the ro^ of the first of 
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the emperors, that the revolution- 
aiy teaiehmg of Jems Christ was 
condemning selfishness, hypocruy, 
ignotanoe, worldliness, and like 
human weaknesses, to very unwil- 
ling listenen 

Growth ef CMtatturiU 
Whatever theological or other 
interpretations may be put on 
Christ’s teaching, and qmte apart 
from the aooqitanoe by the Chris- 
tian world of Christ's own divinity, 
his teachmg presented an ideal of 
human behaviour whidi has done 
more to revolutionize Man’s con- 
ception of himself and of his human 
relations than any other event m 
human history A doctrine of the 
imiversal brotherhood of Man, a 
doctrine which preached love, 
friendlmess, and forgiveness as the 
highest motives of human conduct, 
and which condemned selfishness 
and greed, a doctmie disturbmg 
enou^ now, was revolutionary 
then It angered the Jews by deny- 
mg then claim to be the “choaen 
people’’. It angered the pnests, 
whose hypooisy it condemned; it 
angered the wealthy in its d en unaa- 
uon of the co-existenoe of indivi- 
dual wealth and mdividual poverty. 
The ay of Jesus, as th^ crucified 
Hun ’Father, forgive them," 
epitomizes His life and 
The very activity of Christ’s sur- 
vivmg disaples forced Rome to 
abandon its general policy of religi- 
ous toleration or mdifferenoe, and 
to persecute the Chnsuans But 
Chnstiamty was mdestrucuble; its 
teachers spread throughout the 
empire and beyond its frontiers 
into the barbarian world b^ond 
the Danube Three centuries after 
the birth of Christ, persecution 
reached its dunax. The Emperor 
Diocletian ordered the destiuctioo 
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of an Ghnadaa churches, the execu- 
tion of all Chnstuns, and the con- 
fiscation of all Christian manu- 
scnpts and general property 
throu^out the empire 

The Essteni Empire 
While Chri«tianity was growing 
Rome's imperial power was weak 
ening The eastern half of the 
empire, which had always remained 
essentially Gredc, broke away from 
the Latinized west in Diocletian's 
reign The city of Byzantium, an 
almost impregnable fortress, con- 
trolling the entrance to the Black 
Sea and, therefore, many of the 
ancient trade routes, was replacing 
Rome as the mam city of the 
breakmg empire In a d 328 
Constantme, who had succeeded 
Diodetian as emperor after a 
period of anarchy, made his capital 
at Byzantium, which, though re- 
named New Rome, became known 
as Constantinople In ad 337 
Constantme the Great, the son of 
Helena, a woman of Britam made 
a ftiithrc revolutionary change by 
bemg baptized as a Chnstian, 
ordermg the cessation of all perse- 
cution, and adopting Christianity 
as the rehgion of the empire 
While the organization of the 
Christian Church was gradually 
creatmg a new unifying force m 
Western Christendom, the empme 
was equally rapidly dismtegrating 
Weakmed from withm by the 
corruption, greed, and rivalries of 
Its offiaals. It was mcreasmily 
threatened by attack from the 
barbarian peoples vdio, across the 
Danube and Rhme, had remained 
a world apart b^o^ the frontiers 
of Rome's civilization Pressed 
from the north-east by Mongolian 
tribes from Asia, and tempted by 
the weakening resistance of the 


Roman armies at the frontiers, 
Goths and Vandals m the fourth 
century were crossing the Danube 
and mvadmg Italy and the Balkans, 
Franks were pouring across the 
Rhine into Ga^, English from the 
mouth of the Elbe were rapidly 
tummg the lowlands of Britam into 
England 

Though the purple of empire had 
passed from Rome to Constan- 
tinople, round i^uch a fragment 
of the empire survived as a dwmd- 
Img remnant for a thousand years, 
Rome was to be mvested with a new 
and equally endurmg authority In 
the confusion which, m Western 
Europe, followed the barbarun 
settlement of the empire, the Church 
survived as the one organized and 
avilizing institution The recogni- 
tion of the Pope as its head, and 
the devdopment of monasteries m 
which men sought shelter from the 
chaos of the barbarian world, 
combined to create another kmd 
of Roman Empue, "a Christian 
Empire ruled by the Pope, whose 
outposts were the walM abbeys 
scattered m mcreasmg numbers m 
a confused world of warring 
barbarians.*' 

EvoliitiMi of Feodal CIvMsndoiB 

A glance at Europe m the eighth 
century (see Fig 11), after three 
cmtunes of chaos, destruction and 
settlemNit on the rums of the 
R(»nan Empire, reveals m outline 
the pattern of a number of definite 
developments First, the cliaiacter- 
istic socutl structure of the new 
settlements was that known as 
feudal, a society essentudly rural, 
and consisting of peasants who 
work the land which a fighting 
aristocracy holds from a dueftam 
who owns It Sudh a society was an 
inevitable development when rural 
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Fig 11 Europe m the eighth century Feudal states were well established 
m the west and centre, but nomadic peoples still advanced m the east 
The Moslems W, by this time made extensive conquests 


communities took to conquest 
The tempteUon of a successful 
chieftain to extend his land, and 
therefore his authority and wealth 
produced the little feudal states 
duchies, counties and the like 
which m time grew into the national 
monarchies out of which modem 
Europe has developed 
The second ob^rvation would 
be that the feudal and monarchic 
development was strongest where 
the tradition of a civilized urban 
life was weakest A fragment of the 
Roman Empme, with its capital at 
Constantnu^le, survived m the 
Balkans, Asia Mmor northern 
Egypt, and some Mediterranean 
nla^, m Italy the Papacy and a 
considerable urban life survived 
m I^Mun and Fiance feudal lung- 
dome had been estabbslied, but the 
Latm tongue and a oonsidenible 


degree of culture and inspect !br 
Rome, continued m Bntam the 
lowlands had become England, and 
the highlands a Celtic stronghold. 
Eastern Europe which had never 
known an urbanized life, vdudi lay 
in the track of Asiatic mvasion, 
and which was poorer m dimate 
and resources than the west and 
south remamed backward and 
conAised 

In the third place the Church, 
under the rule of the Pope, had 
enormously increased its power 
and mfluence The struggle of the 
Papacy to save Italy from barbarian 
conquest bad at once strengthened 
and secularized the Papal office 
A sOTes of great Popes Innocent I, 
Leo I GelasiusII andGr^rythe 
Great (A D S90-604), had elaboiar 
ted ntual, strengthened their oontrol 
over the monasteries, sent out 
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miiiionafiea— 4t m Oregory who 
■eat St. Augustine to convert die 
Englisb— and administered their 
growing estates in Italy after the 
manner of ruling princes. 

riMikinagm*! Empira 

The greatest of the feudal king- 
doms was that of the Franks, or 
France. Under Charlemagne (a.d. 
768-814) it included also Frisia 
(the modem Netherlands), German 
and Slavonic territory to the north- 
west comer of the Balkans, and 
part of Italy. The conquest of the 
Lombard invaders of northwn 
Italy, and the assumption of their 
iron crown, had been undertaken 
at the request of Pope Leo in, who 
rewarded Charlemagne by crown- 
ing him as Roman Emperor on 
Christinas Day, aj>. 800 (see Fig. 
12 ). 

Thus the old imperial dream 
lingered. But Charles had received 
the crown, now the symbol of a 
vanished power, firom ^ hands of 


a Pope. Its new significance was 
that it symbolized the convenieot 
union of two forces, the traditional 
authority of Rome expressed 
through the power of the Papacy, 
and the growing power of feudal 
monarchy, already strong enough 
to be sought as Rome’s protector, 
later to supplant it. It is this 
partnership of the medieval Church 
with medieval monarchy which is 
fundamental to the conception of 
feudal Christendom. Yet, in an 
important sense, the two forces are 
basically oppos^. That of Rome 
implied the continued unity of 
Europe, a conception which im- 
plied tte continued unity of the 
Church, absolute and disciplined 
obedience, and the vigorous sup- 
pression of heresy. On the othtf 
hand, feudal monarchy was ham- 
mering seaions of Europe into 
independent national states; it was 
developing national independence 
and, in turn, that independence of 
thought which broke loose from 



Fig. 12. The Empire of the Franks^ showing the Samn, Slav and Italian 
territories added (hiring the reign of Charlemagne. 
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i m pcMd uitbority, ivbdher of 
rule or of creed. 

At first, however, monarchy 
accepted the union and gained 
from its acceptance. Monarchy 
gained in dignity and in idealism; 
it began to encourage the redevdop- 
ment of art and learning, to share 
with bishops the work of ruling 
and of justice, and to encourage the 
building of churches and monaster* 
iea. The Church softened the brutal- 
ity of the barons by the institution 
of chivalry, restrained oppression 
and, though it grew worldly and 
wealthy enough m the process, 
kept aihve the concept of human 
spirituality. 

In A.D. 843 Charlemagne's em- 
(Hie was split into three sections by 
his grandsons: the kmgdom of 
France, a loose umty of feudal 
duchies called Germany, and a 
central kmgdom including Lothar- 
ingia and Burgundy (see Fig. 13). 
This division led to boundary di^ 
putes which have not yet ended. In 
A.D. 962 the imperial crown was 
given by Pope John XU to the most 
powerful of the German dukes, 
Otto of Saxony, and Germany, fm* 
nearly nine centimes, was known as 
the Holy Roman Empire. 

ImpIloB of the Nordanai 

From north and east Europe, 
new barbarian irruptions had be^n 
to disturb the d^loping feudal 
Christendom. The adventurous 
ViUngs, or Sons of the Fjords, 
from the harsh lands of Scandina- 
via, plundering villages and monas- 
teries, and penetrating far up riven 
in their narrow ships, were estab- 
lishing settlenients in mai^ kuids 
(see Fig. 14). In England Alfred 
and his suooesson saved for a time 
tte Wessex kingdom from them. 
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Fig. 13. Triple partUUm of the 
Frank Etnpire in A.D. 843. 


united under the Danish king, 
Canute who was King of England 
from 1016-103S. Already, in A.D. 
911, the Viking settlement of 
northern France was recognized as 
the Duchy of Normandy. Rurik 
and his Northmen had begun the 
history of Russia as an organized 
^te, other Northmen had settled 
in Sicily, while still more adventur- 
ous explorers had readied IceJand, 
Greenland, and North America. 
A characteristic of these Northmen 
was their tendency to adopt the 
habits, language, and customs of 
the peoples of the lands they had 
entered, and the Norman conquest 
of Pjigland in 1066 was — — 
a conquest by men who had become 
thorouddy French, who had ac- 
quired much of Fhmoe's superior 
culture, and who in thna were, 
after their faahioo, to become 
absorbed in the English nation 
whidi they had helped to Immimiww 
into self-conscious unity. 

WsdndBg Stractsee 
By the elevenlh and twelfth 
centuries changes were already 
occurring in each of the four 
characteristic dements of the med- 
ieval European society, national 
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the peasantxy, and the Church mcreann^ secular, wealthy and 
Two important changes m monai^ 


chy were its mcreasmg mdepen- 
dence and growing sense of respon- 
sibility Royal attempts to restrict 
Papal mterfeienoe were made m 
England and France, while a 
strug^ developed b^ween the 
Empcrore and the Popes for a 
supremacy which, m practice, 
neither possessed Kmgs, again in 
France and England especially, 
were developmg systems of law and 
justice which embraced all classes 
of theu- subjects Ihe great land- 
holders whether barons, bishops 
or abbots, were already devektomg 
into a settled aristocracy, with a 
measure of contnd over monarchy, 
a growing mteicst m wealth, and, 
in die case of die barons, a growmg 
tendency to exchange traditional 
feudal obligations for a money 
payment The peasants had been 
depressed mto a condition which 
with few excepbons, was not far 
removed from serfdom and vduch 
frequently was serfdom The 
Church was by this tune becoming 


rigid 

But no rigid system of authonta- 
tive knoededge, of imposed bdi^ 
or of monastic aelf-repressive ideal- 
ism, could smother for long the 
freedom and mdependence of 
thought or stifle the imagmation of 
a people who had both ingruned 
m dim Troubadours, mume- 
singers, mmstrels and others were 
smging and recituig romantic poetry 
m France, Germany, and England 
Great cathedrals and monasteries 
were expressmg m stone Man's 
undying love of the beautiful 
Groups of scholars contuiued die 
unending search for truth and 
knowledge and began to settle ui 
convenient places for discussion and 
the centralization of manuscripts 
Thus began the umversities at 
Salerno, famous for its school of 
medicine, at Bologna, where die 
study of law was revived at Pans, 
the resort of frtillosophers and 
theologians, fircHn whence English 
scholars were summoned to open 
a sinular seat of learning at Oxf^ 



Fig. 14. The astonuhbig voynges of the Vhcwgs Them- km^toate reached 
the shores ef Iceland Greenland and North America^ while they made 
settlements in France^ Fusskt, Britain, Italy, mdSidly 
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Fifr IS. Commercial development of medieval Europe Note the pre- 
darmnant position oj Venice and the townv of northern Italy as distributing 
centres for luxury goods inytorted/nm the East 


in 1167 Already in the twelfth 
century were signs of the coming 
revolt against the wealth and 
doctrinal authonty ol the Churdi, 
and healthy heresies hke those of 
the AUngenses, or of the Poor Men 
of Lyons, or of the Waldenses, 
were bnnging men to the stake 

Bnrapcan Gomeroe 
While the authonty of the medie- 
val Church was thus being already 
threatened, the feudal structure of 
socwty was being threatened equally 
by urbanization and the growth of 
conuneroe Feudalism is essentially 
a rural organism, a soaety of land- 
owners and peasant workers Con- 
sequently it bad never taken such 
de^ root m the Mediterranean 
laa^, where city life had existed 
longer, u It had m Che more recently 
Romanued Gaul and Bntain, or m 
Gennany and the Eastern lands 


which had never been part of the 
Roman Eippue Ihus a aty and 
commercial life had contmued m 
Italy in the Balkans, and m Spam, 
and had spread thence first into 
Germany and France, and later 
mto England (see Fig IS) The 
Ncmnan Conquest brouihtEntfand 
mto touch with an already exten- 
sive system of European trade, 
centred round the wealthy Mediter- 
ranean ports of Genoa, Pisa, 
Venice, Marseilles, and Constan- 
tmople Fairs for the exchange of 
goods were organized, mamly under 
the direction of bishops, at the nver 
towns which were growing round 
the cathedrals Merchants, who 
had no place m any feudal concep- 
uon of soaety, were growmg m 
number, wealth, and power, while 
towns which they, tn the nuun, 
controlled were buying mdepen- 
dence firom feudal control Only 
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in the east did life remain almost 
wholly rural, with a miserably 
wretdied peasantry crushed and 
almost dehumanized by an ignor- 
ant feudal aristocracy 

Early CUnse and Indian Cnrihintioni 
Thus far the story of human 
development has b^ confined 
withm the relatively narrow limits 
of Europe and south-west Asia, or, 
more particularly of the lands 
round about the Mediterranean 
The Church*s call to European 
chivalry to protect the Holy S^ul- 
chre and the Holy Land from 
Asiatic mvaders who had b^n to 
oppose Christian pilgrims and 
traders, a call which was answered 
by the Crusades, began to turn the 
eyes of Europeans towards lands 
and peoples beyond the frontiers 
of their narrow world It is our 
first opportumty to glance at the 
mystenous land of Asia 
Asia m general is much less 
hospitable to Man than is Europe 
Far removed from the influence of 
the warm winds and ocean currents 
which temper the dimate of western 
Europe, and exposed to the ice-ccdd 
winds from the Arctic, the Great 
Siberian Flam is a land of ice 
wastes, coniferous forest, steppe, 
and desert It is clear, therefore, 
why Asiatic peoples should have 
sought as a home the fertile valleys 
of the Tigris and Euphrates, the 
Ganges, and the Yangtze, and wl^ 
Anatic avilizations should have 
been concentrated m these regions 
Chmeae civilization is probably 
as old as that of Egypt At least 
two thousand years a c there were 
aties, temples and wntmg in China 
After a period of prosperous de- 
velopment under the Shang Dyn- 
asty (1,750-1,125 BC) China feU 
into an Age of Confusion m which. 


however, art and learning flounah- 
ed In Uw sixth century n c Con- 
fucius, like many of his Greek 
contemporaries, was developing a 
philosophy, advocatmg a discii^ 
lined and unselfish life, and search- 
ing for a ruler to establish the ideal 
state he envisaged By the third 
century n c China had entered on 
a new era of reconstruction, especi- 
ally under the rule of Shi-Hwang- 
Ti, who began the building of the 
G^t Wall against the barbarians 
who lived beyond the frontiers of 
this as of all the anaent civiliza- 
tions 

Essentially similar is the ancient 
history of India into which, some 
two or three thousand years nc, 
Aryan-speaking peoples had pene- 
trated After a long struggle with 
the abongmal Dravidians, most of 
whom were driven south, the m- 
vaders b^tan to develop a civihza- 
tion m die northern plain By the 
sixth century B c there were organ- 
ized states and cities, centres of 
wealth and luxury round whidh 
were scattered the wretched villages 
of the poor, there were wealthy 
nobles, powerful priests, and the 
inevitable substrata of workers, 
peasants, the old and the crippled, 
and the like These social layers 
had hardened mto rigid hereditary 
castes In these early days them 
were four sudi castes lUac noble 
Kshatnyas, the Brahmins or 1^ 
imests, the Vaisyas or peasams, 
and the Sudras, the *‘hewen of 
wood and drawers of water,*' who 
were probably descended from the 
conquered Dravidians 

In the sixth centuiy b c , when 
Confiiaus was foundmg his philo- 
sophy m China, Gautama Buddha 
was preaching m India the doGtrme 
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Fig. 16 Map showing the territories of the Roman and Chinese Endues 
at their greatest extent which stretched respectively from the Atlantic 
and the Pacrfic Oceans to the Caspian Sea 


that happiness could only be 
achieved by the living of an un- 
selfish life But whereas Con- 
fuaus's teaching remained a pracU- 
cal and idealistic mode of life. 
Buddhism developed mto a religion 
in which the doctrine was so 
encrusted with ntuahsm and mystic- 
ism that Buddha himself would have 
failed to recognize it In India, as 
m China, it was in the third century 
B c that a great ruler. King Asok^ 
was inaugurating an era of recon- 
struction, distinguished by an un- 
usual benevolence Education was 
developed, hospitals were built, 
wdls sunk, and Buddhist mission- 
anes sent out to Burma, Siam, and 
even toChina wbereBuddhism took 
firm root In India Brahininism 
was too powerful to be altog^her 
replaced, and modem Hmduism is 
dmved from both sources 

Ike Chfawse Eiapftre 
After the death of Shi-Hwang-Ti 
China began to spread westwards, 
over Tibet, the Paimrs, and Turkes- 
tan, reaching at its greatest extent 
the Caspian m the west and Annam 
m the south Ihus there developed 
two great empues, the duneie and 


the Roman, extending respectively 
from the Pacific and the Atlantic to 
the Caspian, and, between them, 
they comprehended most of the 
dv^bzed world (see Fig 16) To 
the north of each hved barbarian 
tnbes— the Nordic English. Franks, 
Goths and Vandals of Europe, and 
the Huns, Tartan, Turks, and simi- 
lar Mongolian peoples of Asia 
Chinese expansion had set into 
motion many Asatr tribes, and 
for several centuries there was a 
steady drift of Mongolian peoples 
mto Europe, where they made 
settlements m Finland, Esthonia, 
Russia, Bulgaru, and Hungary, 
othere were spreading mto Persia, 
and these, known generally as 
Turks, gradually dommated Asia 
from China to the Caqnan Others 
crossed mto India through the 
Khyber Pass In the East as m the 
West, therefore, the first mdleniuna 
of the Christian ^lodi saw the 
gradual infihiation of barbarian 
peoples mto an impenal avilization, 
and the estabhahment of then 
settlements on its rums Both 
groups of settlements were to re- 
ceive a shock, fiom the deserts. 

It was from the deserts of Afinca 



270 


WORLD HISTORY 


and Arabu that shepherd nomads 
had, in the past, left their leisurely 
nomadic life to create the great 
civihzations of Egypt and Meso* 
potaima, th^ had built Jerusalem, 
laid the foundation of Mediter- 
ranean trade, and given Christianity 
to the world In Arabia, where 
regular caravan routes had long 
devdoped. merchants had settled 
on oases where water supply was 
adequate, and two such setUennents 
had grown mto the cities of Mecca 
and Medina Mecca, the larger 
aty, was also a ahrme, and had 
grown wealthy as the annual resort 
of vast numbers of pdgnms Jewish 
and Christian traders came to 
Mecca, too, and it was possibly 
fitMn them that Mohammed, a 
native of the aty, first learned of die 
conception of an Unseen God 

Ihe Meahai Ei^in 
When Mohaimned began to 
preach the doctrine and to make 
converts, the Meccan people, 
alarmed at the posable loss of the 
wealth they demod from the pil- 
gnms, drove him out His flight to 
Nfedina mao 622 is known as the 
Hegira (pronounced Hecg-ia), and 
IS the event from whidi the Moham- 
medan Calendar is dated Seven 
years later Mohammed returned as 
master of Mecca, and began the 
conquest of Arabia, as the Prophet 
of Allah, the Unseen God At his 
death m a d 632 Mohammed was 
succeeded as Cahph by Abu Bekr, 
who planned the conquest and con- 
venum oi the world A century of 
amanng conquests followed By 
A D 7S0 the Moslem Empire had 
spread eastwards from Arabia, 
Syria and Annenia through Persia 
to Turkestan, it had spread wea- 
wards through Egypt and northern 
Africa mto Spam where the Franks, 


under Charles Martel, the grand- 
father of Charlemagne, halted the 
Moslem progress 

Withm the Arabic Empire devel- 
oped an astomshing culture The 
Moslems gave to the world the 
mathematical saences of algebra 
and trigonometry, an effiaent num- 
eral system still known as Arabic, 
the foundations of astronomy, and 
of chemistry They learned from the 
Chinese, who were conserving their 
avilization if not their empire, 
methods of paper-making and 
prmtmg By the nmth century the 
Arabic Empire, especially m Egypt 
and Mesopotamia, was far more 
avilized than Europe, with an 
intellectual life whidi kept alive the 
knondedge of Greek ksaming and 
philosopfay 

By the deventh century the steady 
dnft of Turkah tribes had begun 
to threaten both the Arabic Empire 
and the Byzantiile remnant of the 
old Roman Empire These Turks, 
known as Sebuk Ihrks, who had 
adopted Uam, were less mtellectual 
and far more fanatical than the 
Arabs, and when their advance 
throu^ ktoopotamia, Armema 
and Syria broivfat thm to Oe 
threshold of Constantinople itsdf, 
the Emperor appealed to the Pope 
to call on the ^valry of Europe to 
save Christendom and the Hdy 
Land from the infidel (see Fig 17) 

The CnidiB 

The Crusades, the Holy Wan of 
the Cross, though they failed perma- 
nently to r^am Jerusalem or to 
stem the advance of die Turks, and 
though th^ were fought with de- 
creasing ewthmnmwn 
mthu^ntmA EuTopean life m many 
ways Chrvtian zeal oombmed with 
commercial jealousy led, m England 
as elsewhere, to massacres of Jews, 



Fig 17. The eastern Mediterranean at the tune oj the early Crusades, 
showing the territories held by the original Moslem Entire, the Moslem 
Turks, the Crusaders, and a remnant of the Eoman Empire 


barons from the West made person- 
al contact with the supenor culture 
and greater luxuiy of Mediterra- 
nean hfe, os Europe m general 
learned of the supenor knowledge 
of the Moelem world New goods 
fbr commerce and for production 
were introduced mto Europe, trade 
moeased m scope and extent, new 
pnvileges were daimed by Venice 
firom crusaders in return for the 
loan of her fleet, and it was on 
behalf of Venice that the fourth 
crusade was diverted to the con- 


quest of Constontmople Merchants 
began to make longer and more 
adventurous journeys, and soon 
discovered the wealth of Quna 

ne GoUn Hoide 
In the twelfth century the Mon- 
gols of central Asia were welded 
mto a great fighting force by the 
finee Jen^is Khan, a name which 
means “Great Ruler '* Before his 
d«ith m 1226 he had conquered 
mnth China, north India, Turkes- 
tan, Armenia, and Persia His son 
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oontmiied this amazmg siiooess hy 
oonquenng the greater part of 
Russia and Pola^ In 1241 he 
invaded Germany, and his temfy- 
mg army, known as The Golden 
Horde, seemed about to conquer 
Europe On the death of Ogdar 
Khan, however, this unwieldy 
empuie was divided amongst his 
sons, of whom one, Kublai Khan, 
fbunded a new dynasty m China 
Whereas the Chinese people were 
generally conservative. wiA a ten- 
dency to be eadusively mterested 
in themselves, Kublai Khan iras 
anxious for knowledge of the out- 
side world Accordmgly, wh«i two 
adventurous merchants from dis- 
tant Europe, the Venetun jewd- 
meichants Nicolo and Maffeo Polo, 
were brought mto his presence 
they were welcomed by t^ mtelb 
gent Khan Later he sent them 
back to Europe with the request 
that they should return with a 
linndred teachers to instruct his 
people m the ways of European 
life They returned m 1272 with 
tfsBU- nephew, Marco Polo 

Marco Polo stayed in China for 
twenty years The wealth he 
brou^ back, and the story of his 
travels which he later dictated, 
added a new stunuhis to Europe’s 
already extensive Asuitic trade 
Cleariy, Europe was rapidly ceas- 
mg to te a purely feudal commun- 
ity, or mde^ a commumty restric- 
ted to a European field of acUvity 

IhiMMfi ften the Middle Agee 

By the thirteenth and fourteenth 
oentunes the essential charactens- 
tiCB of medieval European life were 
rapidly disappeaimg, particularly 
m the west Firstly, n senes of 
changes were undermuung the long 
establiahed authonty of the Church, 
and the correlated conception of a 


umted, Latm-speakmg Europe un- 
der Papal dommation The Church 
and the Papapy had lost much of 
their prestige and power through 
their long struggHe with the Empire, 
and through the generally incresued 
secularization of the Church An 
attempt by Pope Boniface Vin to 
enforce the old Papal claims was 
successfully diallenged by Edward I 
of England and Philip IV of 
France In 1309 a French Pope was 
appomted, and until 1377 the 
Popes hved at Avignon as puppets 
of the French monarchy This 
humiliatmg Babylonish Captivity 
represented more than a monarchic 
and national victory over the 
Papacy, it was possible only 
beuuse the Church hdd lost its 
greatest source of strength, the 
support of the people 
Grey Fnaok (the foil wers of 
St Francis of As^) Lo irds (the 
disciples of Wycliffe), and many 
others, had already gone out 
amongst the poor and the suffenng, 
to carry out their conception of a 
practical Chnstiamty CSiauoer, m 
the fourteenth century, was satinz- 
mg the monk grown greedy and 
praismg the unselfish labours of the 
parish pnest Others such as 
Marsiglio of Padua, or the French 
Gerson, known as The Most 
Christian Doctor, were challenging 
the authonty and doctnnes of the 
Church and advocating democratic 
doctnnes and the secularization of 
Church lands In 1378, at the end 
of the Babylonish Captivity, there 
were two rival Popes for nearly a 
century, one elec^ by Fre^ 
cardmals, the other Italian 
Furthermore, just as there was a 
growing and increasingly wide- 
spread revolt against the umty, 
authortty, worldlmess, and ngW 
tearJimg of the Church, so there 
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were fones wbidi were niMdly 
ahering the structure of medieval 
European society. The most impc»^ 
tant of these was the growth of 
towns, for an urban and a feudal 
society are mutually contradictory 
terms. Towns demand many sped- 
alists, as we have previously ob- 
served, and specialization implies 
the exchange of goods. The early 
trade between town and outlying 
district, the exchange of manufac- 
tured goods for food and materials, 
had grown into a much wider com- 
mercial system, which finally reach- 
ed out as far as India and China. 
Merchants, who had no place in a 
feudal structure, had long protec- 
ted themselves in Italy, France. 
Germany and, by the twelfth 
century, in Bigland, by forming 
guilds, which, protected and privi- 
leged, began by controlling all 
trade and ended by controlling the 
tovms themselves. Craft guilds 
followed for the protection of 
craftsmen and of the mysteries of 
special crafts. 

Most of the luxuries imported 
into Europe, such as spices, preci- 
ous stones, bilk, fine tapestries and 
textiles, ivory, scented wood and 
the like, were brought and distribu- 
ted by merchants of the north 
Italian towns, of which Venice was 
the most important (see Fig. IS). 
Most of the goods produced in 
Europe, particularly northern and 
central Europe, were distributed 
by the merchants of the great 
league of towns known as the 
Hansa. England was relatively 
late seriously to enter the commer- 
dal field, but wool began to |day 
a part in English politics soon afto* 
the Norman Coiiquest. 

Just as merchants and craftsmen 
were becoming independent of 
feudal control, so barons were 


gaining fieedom from the Crown 
by the substitution of money pay- 
ments for service. By a process 
superficially similar to this commu- 
tation of feudal service, the peasants 
of France, Germany, and England 
had begun to work for wages. 
They had, however, substituted for 
a life hitherto protected a life 
dqsendent on their capacity to sell 
their labour. In 1348, after a long 
period of wars against France, the 
English nation fell a victim to a 
plague known as the Black Deatlv 
which destroyed from a third to a 
half of the English population. 
The consequent scarcity of labour 
gave the peasants the opportunity 
to demand hi^ier wages, and when 
a series of Statutes of Laboureta 
imposed heavy penalties on any 
who received or gave such increased 
wages, the peasants rebelled. Simi- 
lar revolts occurred in France and 
Germany. A second result of these 
changes in the conditions of peasant 
labour was that landowners either 
faced increasing hnpoverishment 
by having to leave their lands 
unworked or but partly worked, or 
were compelled to turn their arable 
fields into pasture in order to make 
money by selling wool to the 
merchants. The subsequent com- 
plete transference of authority 
from the landowner to the mer* 
chant, from a feudal to a commer- 
cial society, was foreshadowed. 

The various groups of revolution- 
ary changes gradually merged into 
a single but complm movement, 
at once national, democratic and 
intellectual, towards fieedom and 
self-expression. The Renaissance 
of the fifteenth centmy is the dimax 
of this long process of national, 
social, spiritual, SBsthetlc, and 



274 


WORLD HISTORY 


inleUectual anaiicipBtion from 
authoritative lepression The Re- 
nainanoe, therefore, compreheods 
not only a new creative urge m the 
arts or a new enthusiasm for learn- 
ing, but also the Refonnauon of 
the Church and the geographical 
discoveries which moved the Europ- 
ean centre of importance from Italy 
to the Western natuMis 
The denunciation of Papal 
claims and of orthodox doctrine by 
the German Luther merely focused 
the general and complex factors 
which had long been undermining 
the umty of the Church National- 
ism was expressed in the formation 
of national Protestant Churches as 
in Sweden, Denmark, England, 
Poland, and Hungary It was ex- 
pressed also m the translating of 
the Bible and in the use of the ver- 
nacular tongue for public worship 
The challenge to coosututional 
authonty was expressed m the 
democratic Churches which fol- 
lowed Calvm, and in the attempt 
withm the survivmg Roman Catho- 
lic Church to substitute the author 
ity of a council for that of the Pope 
Intellectual freedom was expres^ 
m the frank and scholarly discus- 
sion of doctruie When the people 
were articulate at all they deman- 
ded the same kmd of sympathy 
which Christ had extended to the 
pom Unfortunately, the new 
Chuidies were as mtokrant of 
other pomts of view and as tolerant 
of the co-existence of wealth and 
poverty as the medieval Church 
The new qnnt of inquiry was 
helped by the European disrovery 
of the ancient crafts of pruiting 
and piqier-making The availabihty 
of pruited books began to lay the 
ghost of ignorance The study and 
group discussion of the wnti^ of 
the Greeks opened a new world of 


knowledge and speculative reason- 
ing to students, and an atutude to 
hie, a humamst and self-expressive 
attitude, with which the new age m 
Europe found itself in enthusiastic 
sympathy There were revolution- 
ary pioneers in every field Bacon, 
Gahleo, and Copermcus had re-ht 
the tordi of scientific inquiry, m 
Italy, Leonardo da Vmci, Mu^- 
angelo, Raphael. Correggio and 
others were revolutionizing the arts 
of pamting and sculpture, music 
m England reached, m the poly- 
phomc madrigals and the music for 
viols unprecedented perfection, as 
did poetry in the works of Wyatt, 
Surrey, Jonson, Marlowe, Sidney, 
and the mcompaiable Shakespeare. 

Expaadug Thide Routes 
The Giceks had suggested that 
the world was spherical, and Eratos- 
thenes of Alexandria had stated 
with reasonable accuracy the length 
of i^s arcumference The French 
scholar, Pierre d’Ajlly, reaffirmed 
Its spherical nature and suggested 
that eastern Asia could be reached 
by ships saihng westwards over the 
unexplored Atlantic New trade 
routes to the east had become im- 
perative through the contmued 
advance of the Turks, who, m 1453, 
captured Constantinople and began 
to threaten eastern Europe Already 
the Portuguese, urged by Pnnee 
Henry the Navigator, had begun to 
search for a sea route to the east 
round the unknown Africa, and, m 
1498, Vasco da Gama succeeded m 
leachinglndui Much of the African 
coast was explored, Portuguese 
trading depots were opened m the 
Far East, and Albuquerque ham- 
mered out a Portuguese Empire on 
the shores of the Indian Ocean In 
1492 Columbus, financed by King 
Ferdmand and Queen Isabella, 
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whose marnage had created a 
united Spain, reached what he be- 
lieved to be the Indies. Though he 
never knew it he had stumbled on 
the threshold of a New World. 
Another blow had been' struck at 
the power of Rome, for the centre 
of European importance was n 4 >idly 
to pass from Italy and the Mediter- 
ranean to the Western nations and 
the Atlantic. France, the new and 
vigorous little nation of Holland, 
and rapidly awakening England 
were soon to challenge the mono- 
polistic daims of Portugal in the 
east and those of Spain in the newly 
discovered and almost empty cemti- 
nent of America (see Figs. 18a and 
18b). With the development of 
commercial and imperial rivalry 
between the nations of western 
Europe the modem age had begun. 

Efehidon of Modem Europe 
It is possible to indicate only in 
the barest outline the changes whidb 
the rapid development of national 
self-consciousness has brought 
about in the political structure of 
modem Europe. From the six- 
teenth century to the end of the 
eighteenth, Europe is best con- 
sidered as being in three stages of 
development. In the west were the 
strong nation-states of Spain, Por- 
tugal, France, Holland, and Eng- 
land, to which last in 1707 and 1801 
Scotland and Irdand were respec- 
tively united. In the centre were the 
many states, small and great, which 
formed the Holy Roman Empire 
and Italy; with Sweden’s domin- 
ions, whidi induded Denmark, 
Norway, and the greater part of the 
eastern littoral of the Baltic, lying 
to the north. In the east lay the 
racially divided and politically con- 
fhsed Hungary, the miarchic and 
diauM^rating Poland, the Twkiih 


Ottoman Empiie with its depressed 
and Christian sutagects. and the 
Asiatic and feudal Russia spreading 
vaguely through its forests and 
steppes into Siberia. 

SocU IMS la Ei«M aid Fhuwe 

The Tudor rule of England (1485- 
1603) had created a new commer- 
cial aristocrat, strengthened Parlia- 
ment, established the Protestant 
National Church, and turned a balf- 
consdous nationalism into an en- 
thusiastic patriotism, especially 
after the defeat of Philip Il*s 
Spanish Armada. But before Eng- 
land could be safely launched on 
her commercial and imperial 
course, under the control of a 
capitalist rigime, the newly em- 
powered merchant class had to 
ddeat the last representatives of the 
did order, whi^ the aristocratic 
Stuarts attempted to revive. The 
defeat of the Cavaliers in the Gvil 
War is essentially a defeat of a 
landed aristocracy and a feudal 
conception of monardiy, supported 
a very mediev^ minded 
Giurch, and a victory for the mer- 
chants who, by the eighteenth cen- 
tury, contrdM the government of 
the countiy. That it was also a 
victory, after 1689, for parliamsot- 
ary rule was a necessary conse- 
quence. The control of the iMtion’s 
expenditure and revenues passed 
into Parliament’s hands, and in 1694 
the Bank of En^and was founded 
and the National Debt floated. 

France, after a period of dvil 
war, was restored to order by the 
first of the Bourbon French kings, 
Ifenry IV, a i»ogressive materialist 
like the English Tudors. He encou- 
raged the development of Fhuce’s 
resources, introduced new fa i d as- 
tries, and sent out settlers and ex- 
ploren into North America. But 



276 


WORLD HISTORY 



Fig. 18a. The medieval European conception oj the worlds with western 
hMrope at one edge and eastern Asia at the opposite^ is shown by this 
map based on one drawn by Fra Mauro in the fifteenth century 


^vliereas in England this kind of 
development was encouraged for a 
centuiy before the Stuart kings 
tried unsuccessfully to re-establish 
« more feudal conception of rule, in 
France the reactionary sovereigns 
who followed Henry IV succeeded 
for 175 years in mamtaining abso- 
lute monarchy and a privileged 
■aristocracy while both were, m fact, 
a stiihng anachromsm While 
England, therefore, was advancing 
ffl material prosperity and a rather 
gross worldliness, France had the 
compensation of considerable 
■Bthetic devdopment, In a land 


which, under Louis XIV and Louis 
XV rushed headlong towards 
national bankruptcy 

Aaglo-ncnGh Tkade Rnfalry 
With Spam and Portugal sinking 
into a relatively harmless inactivity, 
and Holland defeated, the way to 
world supremacy m commerce lay 
open to France or to England 
Trading companies of the two 
nations vied with each other m 
India, while Frendi and British 
settlen m North America came mto 
inevitable conflict A senes of wars 
m the eighteenth century left the 


EVOLUTION OF MODERN EUROPE 


277 



Fig. 18b. The discovery oj the New World by Columbus overturned the 
medieval conception and put Britain and western Europe at the focal pobit 
of the world* s expanding trade routes. 


United Kingdom mistress of the 
seas, an unrivalled commercial 
power, and with a growing oversea 
empire. 

Franoe, increasingily aware of the 
stifling influence of the surviving 
power and privileges of a merely 
decorative aristocracy and court, at 
last overthrew the obsolete i^ginie 
in the bloody revolution which 
began in 1789. Essentially the 
French Revolution was a rep^tion 
of the Engjliah Civil War, except 
that its long postptmement made it 
oil the more twrible, and all the 
more dangerous to other states 


where despotic monarchy and 
feudal aristocracy still survived. 
The war which revolutionary 
France had to wage created the 
opportunity for Napoleon, the 
most successful and unscrupulously 
ambitious of the generals, to estab- 
lish a military dictatorship. 

Dboiity la Earape 
The defeat of Napoleonic France, 
after mote than twenty years of 
fighting, left Britain at the begiib- 
ning of the nineteenth century five 
to complete her developinent as the 
first industrial specialist on a 
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natunial scale, while Europe was to 
continue, for the greater part of the 
century, the struggle to overthrow 
survivuig aristocratic and despotic 
rule 

Meanwhile m Italy the absence 
of any strong central authonty, 
ecdesiastical or avil, and the jealous 
iivdnes of the little principahties 
whidi had grown round the rich aty 
states, left Italy a pr^ to her more 
powerful naghbours, and she sank 
into an unpotenoe from which she 
did not emerge until the nineteenth 
century Similarly, m Germany, or 
rather the H(4y Roman Empire, 
the independence of powerful 
princes, lay and ecdesiasUca], and 
the fi^tious nature of imperial 
authonty, had prevented tte de- 
velopment of natiomil umty The 
war v^ich began in 1618 as a reli 
gious struggle between the Roman 
Catholics and Protestants of Ger- 
many, and which, through the inter- 
vention of Rtmce, Spain, and 
Sweden, lasted for thirty years in 
the Empire, left Germany impover- 
ished and hopelessly divided The 
fiction of empire lasted until 1^, 
when Napoleon abolished it and 
transferred the imperial crown to 
his own head 

Of the many states which had 
gone to form the Empire, two, the 
Archduchy of Austria and the 
Ekctocate of Brandenburg, had 
outgrown the others The Haps- 
bufg rulers of Austrui had held a 
virtual monopoly of the in^ierjal 
title, and'by marriagM and annexa- 
tions had acquired temtones which 
made them the most important 
ruling family of Europe Branden- 
burg became m 1700 the Kingdom 
of Pnissu, which, by the end of the 
eighteenth century, had become a 
fonniddble military power. After 
Che defeat of Napoleon Oetinany 


was formed mto the Germanic 
Confedmtion, with Austria and 
Prussu as two of its members As 
both had become Great Powers, it 
was mevitable that they should be- 
come rival states for the ultimate 
control of Germany 

Growth of Riisna 

While the national states were 
developing in western and central 
Europe, the lands of eastern Europe 
had hardly reached the stage of 
urbanization Russia, more Asiatic 
than European, was still a land of 
serfs and tyrannous overlords when, 
after the fall of Constantmople in 
1453, the Grand Duke of Moscow 
claiii^ that the crown and title of 
the Eastern Cesar (or Tsar) should 
be transferred to himself Pieter the 
Great, Tsar from 1689 to 1725, 
determined to make Russia a Euro- 
pean Power After conquering 
Sweden tie gave Russia a coastlme 
and built a new capital, St Peters- 
burg on the Baltic coast Between 
Russia and central Europe lay the 
anarchic feudal kingdom of Poland, 
while to the south and south-west 
lay the Turkish Ottoman Empire, 
spread over the Balkans and ex- 
tendmg along the northern shores 
of the Black Sea It was the work of 
Catherine the Great, Empress 1762- 
1796, to defeat the Turks, exltaad 
Russia to the Black Sea, and to 
arrange the partition of Poland be- 
tween Russia, Prussia, and Austria. 
After the third of such unscrupulous 
partitM»s Poland had disappeared 
from the map and Russia had to be 
rei.ognized as a European Power. 
The opportunity to enter actavely 
the European arena came with the 
Napoleonic War, and, m 1807, at 
Tilsit, the two emperors, Napoleon 
and the Tsar Alexander I, met to 
divide the world between theoL 
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DEVELOPMENT OF IHE C3REAT POWERS 
Five ytm l■t«r Napokon was of the Popes and unrfkd the ttataan 


retfoatmg from Rusbm with the 
Uttered remnants of his defeated 
arniy , two more yean and Alexan- 
der was sharing the honoun of 
victory at Pans and later at Vienna 
with ^ represenutives of Austria, 
Prussia, and Bntam These four 
nations, joined by Ftanoe m 1818, 
formed in the mneteenth century 
the Concert of European Powen 

Of these five nations, three woe 
ruled by despotic mooaichs, France 
had but temporarily repressed her 
revolutionary urge, and EngUnd, 
afraid of the agiUtion which was 
expressing the discontent of her cwn 
peoples had a repressive and re- 
actionary government when Europe 
settled agam to peace after 1815 
Though Bntam soon withdrew her 
support from the scheme whereby 
the Great Powers were pledged 
jomtly to mtervene m any country 
where the existmg order was threat- 
ened by popular iginsmg the re- 
maming Powers were strong enough 
to mamtam a suflSciently reactionaiy 
and repressive regune to make 
further levoluuon ineviuble In 
the 1820*s there were revcdutions m 
Oieeoe, southern and northern 
Italy, Spam, and the Spanish 
colonies m South Amenca, in 1830 
and agam m 1848 revolutions 
Sinead from France, finally to over- 
throw the system of jomt mterven- 
tion which had imposed its le- 
acuonaiy authority on Europe for 
a generation Pranoe became for 
the second tune a republic, but four 
years later her President, Louis 
Napcdeon, adopted the title of 
Emperor Napolm 111 

I MBraHn a fe ttsly and Gcnnanr 

In Italy the pohtical gemtis of 
CSsvour and the nadiury exploiu of 
<3aribaldi broketbe temporal power 


states, by 1871 luly had wddad 
herself mto a kmgdom under Victor 
Emmanuel n of the Houae of 
Savoy Prussui had driven Austria 
from the Confederation m 1886, 
and, after defeaUng France m 1870- 
1871, created the German En^ue 
The PrussianiaUon of Gen^y 
by **blood and iron,*' the work of 
Bismarck, had been acoomphabed, 
vdule the adc^on of the title 
Kaiser, the German form of Casar, 
for the new ruler of Prussioniaed 
Germany, was significant of the 
ambitions of this mihtaiy state 

These great changes m the 
structure of nmeteenth-oentury 
Europe gave Bfitain ample oppor- 
tunity to develop her economic 
revolutum undisturbed We have 
already observed that m the eigh- 
teenth century the Bntish Govern- 
ment had, m effect, passed under 
the control of the moneyed dasses, 
and that a vast trade had begun 
to develop between Britam and 
the outposts she had established 
m the Far East and m Amenca 
The economic policy she had 
accepted, the Mercantile Policy, 
was based on the belief that a 
monetary profit was the only 
cntenon of value This implied 
that there should be a maximum 
output for export and a minimum 
importabon, so that there should 
be a balance m gold. This miser- 
hke policy, which kept the mass 
of people poor, imphed also the 
capitali^ion of Brituh production 

The capnalixatHin of farming and 
Its rapid and sraenfific devekvnient 
were followed by the capitnimoon 
of the cotton industry, whde the 
mventien of spmmng and wenwng 
imcfewra naimlitfd theprodgction 
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tint of oottoo loodi and later of 
ocher textileB The mvention and 
improvement of the iteam engine 
and tta aimhcation to the pumping 
of water from mines, and later to 
the working of bii^ and still 
bigger machinery, led to the 
devdt^iment of Britam's coal and 
iron resouices By the beginning 
of the nmeteenth century England 
had become an mdustnal nation 
of specialized manufactures, con- 
centrated near the coalfields, with 
smoke-gnmed towns sprawlmg 
round the nulls, mines, and fac- 
tories of the Midlands and mdustnal 
North 

Hus enormous increase in the 
production of wealth did not for a 
long tune uniuove the conditions 
of life for the ij^orkers Wages 
were incredibly low, prices of food 
were kept high by import duties 
which mcluded a prohibitive com 
law, children and women were 
emplc^ed in mines and factories 
under appalling conditions, and all 
attempts of workers to combine for 
the purpose of improving theu- 
conditions were repressed 

Though repressed labour was 
not silenced, and the spark of 
human kindliness which is never 
quite extinguished flickered and 
•ometunes flared m Farhament 
Itself Hie demand for the reform 
of Parliament, for the enfranchise- 
ment of the imddle class and the 
fepresentatjon of the mdustnal 
towns, could not be delayed after 
1832, when the great Reform Act 
was passed But the subsequent 
refonns were disappomtmg, and 
the OiartistB demamled the parlia- 
mentary rqnesentation of the work- 
ing and maohood sufiErage 
They were ridiculed, but their 
demands were not forgotten 
Gradually the free trade pohey of 


Peel and Gladstone, the devdop- 
ment of radways, and the generally 
mcreased prosperity, softened the 
worst abuses, and the further 
extensions of the franchise m 1867 
and 1885 were followed by far- 
reaching social reforms and the 
necogmtion of trade umons 
It was during the last third of the 
nmeteenth century that Britam sud- 
denly discovered that the virtual 
monopoly of world trade which 
she had so long enjoyed was bemg 
effectively diallenged by nations 
which had begun to develop their 
resources and to become mdustnal 
nations after the fashion of the 
United Kingdom The new Ger- 
many was already a formidable 
and jealous competitor, and the 
Umted States hardly less so The 
age of mdustnal mtemational 
nvalry had begun, a nvalry embit- 
tered by the fact that Bntam had 
created a workt>wide empire which 
It was wrongly assum^ would 
pr )vide exdusive markets for 
British goods and an adequate 
source for all Bntam’s needs Hus, 
then, seems a suitable moment to 
glance at what has been occurring 
overseas durmg these four centuries 
of European development 

O il o i i i Mt l o B of America 
The New World on which 
Columbus stumbled was an almost 
empty land Red Indians, still m 
the tnbal bunting stage, wandered 
near the forest edge m the northern 
edntinent In the mountam strong* 
holds of Central and South Amenca 
ancient avihatiions had survived, 
with powerful priesthoods, dabor^ 
ate religious ceremonial, and usmg 
ornaments and vessds of gold and 
tilver The Spanish conquest of 
these regions, as that of Menco by 
Cortes, or of PSra by Fizarro^ or of 
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Chile by AlmagrOb brouglit msy 
wealth to Spain, and laid the foun- 
dations of Latin America. 

In the northern continent Engluh 
settlers, some traders, others refu- 
fees from idigious persecutimi, 
founded colonies along the eastern 
coast, and separated by the Appal- 
achian Mountains from the Froidi 
settlers who had penetrated along 
the St. Lawrence valley into the 
interior. By the Georgian period 
there were thirteen British coastal 
settlements extending from the 
Puritan New England colonies in 
the north to the cotton plantations 
and convict stations of the Caro- 
linas and Georgia in the south. 

Devdopracnt of the U.&A. and Cuiada 

The British mercantilist policy 
of the eighteenth century included 
the restriction of the economic 
development of these young colo- 
nies, particularly the industrial and 
commercial activities of the New 
England colonists. A series of 
Navigation Laws restricted their 
exportation of named goods to 
British ports, and young industries, 
such as the manufacture of fur hats 
and copper smelting, were forbid- 
den. Hie resentment felt by the 
colonists against the country from 
which the ancestors of these particu- 
lar ones had fled through persecu- 
tion, had to smoulder unexpressed 
until the menace of French attack 
had been removed by Wolfe's con- 
quest of Canada in 1759. Continued 
rqxressive measures persuaded the 
colonists to dedare their indepen- 
dence (1776). The unsnocemful 
war Britain waged against them 
ended in 1783 when the new and 
independent nation of the United 
States was bom. 

Loyalists from the United States 
and emigrantt from home began 


88f 

to add to the pcq^Mion of the 
six Canadian colonies which were 
all that remained to Britain after 
the formation of the United States 
of America; they were Newfound- 
land, New Brunswick, Nova Scotia, 
Prince Edward Island, and Upper 
and Lower Canada. In 1839 Lord 
Durham, sent out to investigate the 
economic and political discontent 
of the colonists, advocated, 
amongst other recommendations 
which were embodied in the Act of 
Union of 1840, the union of Upper 
and Lower Caiuida and the gift of 
fully responsible self-government. 
The success of this experiment ia 
the germ from which the British 
Commonwealth of Nations has 
grown. In 1867 the British North 
America Act created the Domin- 
ion of Caruula by the federation of 
the four provinces of Ontario 
(Upper Canada), Quebec (Lower 
Canada), New Brunswick, and 
Nova Scotia. In 1873 Prince 
Edward Island joined the Dominion. 
Newfoundland still remains a separ- 
ate colony. 

Both the United States and 
Canada spread rapidly westwards, 
across the prairies vdiicb might 
well be the granary of the world, 
and into and beyond the Roddes 
to the Pacific coast. Only once was 
the union of the states threatened, 
when the claim of the southern 
states to secede arising out of the 
question of slavery led to the Gvil 
War of 1861-1865. The victoiy of 
the northern states meant the 
preservation of the union and the 
emancipation of the slaves. Round 
the Great Lakes have grown vast 
industries, fed from the inexhaust- 
ible resources of the United States 
and Canada; transcontinental rail- 
ways coonect these centres and the 
Athutic ports and Pacific ports. 
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The openuit of the Fanaina Canal 
in 1914 provided another means of 
communication between the Old 
World and the New 

The BritUi la bdia 
In India, the long stru^e 
between the Frendi and Bntish 
settlers had ended in the siqncmaQ^ 
of the Bntish East India Cmnpany 
As a result of Give's victoneB over 
the French and their native allies, 
the trading company had become a 
Sovereign Power in the Ganges 
Valleyf with responsibility to no 
one The worst abuses consequent 
on such irresponsible authonty 
wielded by traders were mitigated 
by the work of Warren Hastings, 
appointed by the Bntish Govern- 
ment as the first Governor-General 
in 1774 It was the poh^ neither 
of the Bntish Government nor of 
the company’s directma that the 
traders in India should do anything 
other than trade, but each new 
Governor-General found conquest 
thrust upon him So rapidly grew 
Bntish responsibilities m India that 
m 1833 the trading function of the 
company ended and it was con- 
verted mto an instruinent of 
government Penods of peaceful 
reform ahemated with further 
acquisitions of temtory until Lord 
Dalhousie, Governor-General from 
1848 to 1856, conceived the idea of 
a Bntidi Empire in India, which 
was to have all the benefits of 
Western civilization Transport 
was improved, telegraphy mtro- 
duced, a postal system organized, 
canals constructed, new industries 
mtrodueed, ports and harbours 
reconstructed, scientific methods 
applied to forestry, methods of food 
conservation and distribution plan- 
ned to relieve famine, and the 
mcnased use of the English lan- 


guage encouraged In a decade 
Indian trade was doubled, and 
Dalhousie retued from offlw ex- 
pressing the belief that India was 
launched on a long career of 
peaceful development Yet in the 
followmg year the Indian Mutiny 
broke out in the regiments stationed 
at Meerut, to find support from 
numy of the educated Hindus who 
preferred their own civilization to 
that of the West, and from those 
alienated by Dalhousie’s temtonal 
annexations 

The suppression of the mutiny 
was followed by the abolition of the 
company and the assumpUon of 
direct control by the British Govern- 
ment In 1877 Lord Beaconsfield 
(Disraeli) persuaded Queen Victoria 
to assume the title of Empress of 
India, and a Durbar of Indian 
princes was held m her honour 
Another, «n 1903, celebrated the 
accession of Edward Vll in 1901 
as King-Emperor of India 

European PenetntloB In the Fv East 

When in 1833 the East India 
Company lost its tradmg pnvileges, 
whidi had included dun^ traflBc, 
this trade passed mto the hands of 
private operators who cared nothing 
for the scruples and regulations 
which had disaplmed the com- 
pany’s servants Qima had for- 
bid^ the importation of opium, 
which the company had hitherto 
sold to China m return for tea, 
silk, and porcelam The defiance 
of this ban led to the seizure and 
destruction of vast quantities of 
opium stores by the Chinese and 
the demand that the traders should 
be punished The dispute led to 
war (1839*1842) and to the cession 
by China of Hong Kong to Bntam, 
and to the admission of European 
traders to the Treaty Ports of 



EUROPEAN EXPANSION OVERSEAS 


283 


Gaoton, Foodiow, Amoy, Shang- 
bai, and Ningpa A second war led 
to the opening of the port 
Tientsin to British trade (18d0). 
Other European countries were 
already developing ^'centres of 
interest** in the Far East. France 
was established in Indo-China, 
Annam, and Tongking; Russia had 
seized Amur; the Treaty Ports 
resembled European cities. Japan, 
impressed by the obviously superior 
efficient of European and Ameri- 
can methods, opened her ports aiul 
towns to American and European 
experts, and in a decade advanced 
into an industrial state organized 
on typically Western lines. 

AiwtnUa. New Zealaiid and Soutli 
Africa 

To the south-east of Asia lay 
the almost empty land of Australia, 
whose barren-looking northern 
coastline had attracted only spor- 
adic and half-hearted interest even 
from the Dutch settlers of the East 
Indies. That the south-eastern 
comer was far from barren was 
discovered by Captain Cook on the 
first of his great voyages (1768- 
1771), and, after the loss of the 
American colonies, Tasmania or 
Van Diemen*s Land and south-east 
Australia, renamed New South 
Wides, were sdected as convict 
Btatioos. From these and free 
settlements, as at Adelaide, Mel- 
bourne, Brisbane, modem Aus- 
tralia has grown. Die opening of 
the BaHarat goldfield in 1851 
brought an mrush of immigrants; 
from 1800 to today Australia*s 
population has increased from five 
thousand to seven and a half 
milUoas, most of whom are con- 
centrated in the east. 

li 1901 the six states— Western 
Australia, Tasmania, South Aus- 


tralia, Queensland, New South 
Wales, and Vlcto^— united to 
form the Australian Common- 
wealth. 

It was not until the 1830's that 
colonization of New Zealand began, 
and the islands were formally 
annexed in 1840 by Britain. The 
Governor landed only a few days 
before the arrival of a French 
squadron! A long struggle with the 
native Maoris lasted untQ about 
1870, after which date the colony 
began to develop rapidly. In 1876 
the various adininistrative areas — 
Auckland, New Plymouth, and 
Wellington in North Island Ndaon, 
Otago, and Canterbury in South 
Island— united to form the Domi- 
nion of New Zealand. 

In the seventeenth century the 
Dutch had begun to settle in the 
attractive land of South Africa. 
One of the results of the Napoleonic 
War was that this Dutch colony 
passed into British possession, and 
within a few years some thousands 
of British had sailed to the Chpe. 
(Juarteb between the British and 
Dutch or Boer settlers led some of 
the latter to trek to new settkmenu, 
and from the scattered farms they 
established grew the colonies of the 
Orange Free State, the Transvaal, 
and Natal. The rapid development 
of Cape Colony led to the grant of 
a Legislative Assembly in 1854, and 
to self-government in 1872. 

Trouble with the Boers began to 
be serious with the diacovery of 
diamonds at Kimberley, vidiidi 
both the British and the Dutch 
claimed to lie in their territory, and 
with the discovery of gold in the 
Witwatersrand, or **the Rand,** in 
1885. Die Rand, which was 
Tramvaal territory, was rapidly 
invaded by gold-seel^adveatuiers 
from most parts of the world. 
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Soon these Uitlmden outnumbered 
the Dutch population of the Trans- 
vaal, and tte town of Johannesburg, 
built by the goldminers, grew mto 
South Africa's largest town 
Meanwhile, Cecil Rhodes, the 
Prune Minister of Cape Colony 
had begun to develop the land now 
called Rhodesia, where a chartered 
company was opening mines and 
building roads and railways under 
the protection of a small army 
whose function was to mamtain 
order It was this army which 
the Uttlanders mvited into the 
Transvaal when the studied perse- 
cution by the Boer population 
and their President, Kruger, be- 
came intolerable The small force, 
under Dr Jameson was defieated 
and both Rhodes and Jameson srere 
disgraced by the British Govern- 
ment which had had no previous 
knowledge of the raid Encouraged 
by the Kaiser. Kruger took up the 
cause of the Boers generally for the 
possession of South Afnca,and war 
between them and the British began 
m 1899 After an unexpectedly 
severe struggle the British defeated 
the Boers, compensated than for 
then losses, and promised self- 
government to the Dutch colonies 
aduch were mcorporated m the 
British Empue The Union of 
South Africa was completed m 
1910, and General Botha, a Boer, 
was the first Prune Minister 
Southern Rhodesia received respon- 
sible government in 1923 Northern 
Rhodesia remained a Protectorate 

Pardtloo of Afrka 
As the mneteenth century began 
to draw to a dose, the nations of 
western and central Europe, having 
at last more or less settled then 
mternal problems, suddenly awoke 
to the realixation that Britam had 


established colonies, protectorates, 
and tradrag outposts m evoy 
corner of the world Paradoxically, 
it was only at the same moment that 
Bntam began fully to appreciate the 
significance of her "empire ” An 
undignified unpenal scramble, for 
which Africa offered the only avail- 
able field, left France with Algiers, 
the western and central Sudan, the 
greater part of the Sahara, and a 
share of the Equatorial forests 
Italy clauned Tripoli and divided 
Somaliland with Bntam The 
Congo basm fell to Belgium 
German Tanganyika was the only 
temtory from Egypt to the Cape 
which was not either British or 
under some measure of British 
control, Germany's other temtory 
was German South West Africa 
Farther north on the west coast 
Nigeria was made a British Pro- 
tectorate, while Gambia, and the 
Gold Coast, old slavmg stations, 
were also Bntish The controUing 
influence over the Suez Canal had 
passed to Britain when Disradi 
purchased the Khedive's shares m 
1875 

This bare outline of the process cf 
oversea expansion, a process to 
which Bntam has made the greatest 
contnbution, rather obscures the 
most important essentials of the 
story European Powers hold the 
view that Bntam has world-wide 
possessions^ which she rules to her 
own matenal and pohucal advan- 
tage, but the idea of a Bntish 
&npue ended with the World War 
of 1914-18 In Its place the idea 
of the Bntish Cominonwealth of 
Nauons, of which the Dominions 
are politically and economically 
mdependent and equal m status to 
the Umted Kingdom, was con- 
ceived The idea reached its fiilfil- 
ment with the report of the Balfour 
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Committee of the Imperial Con- 
ference of 1926, when the United 
Kingdom and tte Dommions were 
defined as “autonomous com- 
munities withm the British Empire, 
equal in status, in no way sub* 
ordmate one to another in any 
aspect of their domestic or external 
affairs though united by a common 
allegiance to the Crown, and freely 
associated as members of the 
British Commonwealth of Nations ’ 
This conception was given constitu- 
tional expression m the Statute of 
Westminster 1931 

First World War 

Conspicuous among the many 
factors which combined to cause 
the World War of 1914-18 were 
mtemational greed and nvaliy, 
both imperial and economic jeal- 
ousy of Britain s empire and trade, 
particularly on the part of an 
ambitious Prussia, belief that 
Bntain’s plea for fnendly inter- 
national collaboration was sheer 
hypocrisy m a naticm so well 
satisfied, and confidence that a 
complaiwnt democracy, which 
would hesitate to make war, would 
if dnven to it be content to muddle 
through It The obvious threat of 
the Tnple Alliance of Austria, 
Italy, and a re-arming Germany 
diBg^ Bntam from ho* long 
isolation to seek the alliance of her 
old memy France and Tsarist 
Russia, winch, already humiliated 
by Japan (1904-1905), was herself 
on the verge of collapse There is 
httle pomt in foUowug the war 
Italy, hcveful for better spoils, 
deserted the Triple Alliance and 
jomed the Allies, who were re- 
inforced by the British Dommions, 
othei imperial umts, and later by 
the United States, and had the 
advantage of Bntam*s unbrolren 


sea supremacy |ly 1918 the brittle 
hardness of a Prusnanized Gennany 
broke before the mme resihent 
strength of the democracies 

Birth orike U,SSJL 

In 1917, bread riots m St Peters- 
burg developed without plan mto 
the revolution which overthrew the 
Tsardom and established a repub- 
lican government under Kerensky 
Lemn, leader of the Bolshevik or 
extreme section of the (Communist 
Party, returned from European exile 
to draounoe the new government as 
abourgeois affau and, alter a Moody 
civil war establish^ himself as 
Dictator, destmed to carry out the 
most astomshing pohtioil and 
economic revolution m history 

The political structure of the 
Union of Soviet Socialist Re- 
publics, a hierarchy of soviets or 
uiuncils was essentally the wn-k 
of Lenin The base of the political 
pyramid consists of local soviets 
representmg the villages, small 
towns, or parts of towns From 
these are elected representatives who 
form the soviets of larger areas, the 
Oblasts and the Rayons, from which 
in turn the rqniMican soviets are 
chosen, and so on to the apex of the 
pyranud, the All-Union Congress of 
Soviets, with Its Central Executive 
Committee and Council of People's 
Commissars This political mach- 
ine is worked by the Brotherhood or 
Order known as the Communist 
Party 

After Lenm's death in 1924 Uie 
power was shared by Stalm, Zmo- 
viev, and Kamenev, a triumvirate 
opposed by a section of non- 
comprofiusnig communists led by 
Trotsky In 1927 Stalm expelled 
Trotsky firom the party and became 
Dictator of the USSR Stahn's 
mam work, earned out by means Of 
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the Firti and Second Five-Year 
Plant (1928-1938) wat to plan for 
Russia a new national economy, 
and to make Russia capable of 
defending herself against possible 
invasion What was accomphshed 
was little short of miraculous 

Evepe aller 1918 
In the 1920 s, the nations which 
had emerged so recently from a 
World War were already drifting 
uilo Anther trouble The peace 
treaties were to be based on the 
Four Pnnaples and Fourteen 
Points which President Wilson of 
the United States of America had 
proposed Ihese admirable and 
idealistic conceptions mcluded the 
synqiathetic consideration of tlw 
interests of peoples and states, 
freedom of the seas, of trade, and 
of nations to develop in their own 
way without inteiference they 
included the reduction of arma- 
ments, the restoration of temtoiy 
and the formation of a League of 
Nations with machinery for the 
peaceAil settlement of mtemational 
disputes Only the League sur- 
vive and that without the co- 
operation of the Umted States, 
with no means of adequately 
enfoicmg its decisions, and-— its 
greatest weakness-Hwith little sm- 
oenty on the part of its wealthm- 
memben when facing problems 
which demanded, for theu- solution, 
some sacrificial redistribution of 
economic interests 

^ Rise of the DIctaton 
Germany, by the Treaty of 
Versailles, lost tcmtory, her merch- 
ant fleet, and her colonies De- 
pnved of resoiirees, she had to pay 
a hugs mdemnity Whether the 
terms were too harsh or not harsh 
enough is of less consequence than 


the fhct that they were impractic- 
able In order to pay, Germany 
had to be reconstructed as an 
economic Power Her cooqilete 
financial collapse, together with the 
feeling that the loss of German 
markets was harmful to British and 
United States interests, persuaded 
the United States, with more money 
than she could profitably invest, to 
lend money to Germany A 
humiliated but arrogant Germany, 
dependent on foreign loans, con- 
vinced that the Alhes were weaken- 
ing towards her, encoura^ to 
believe that even in France fear of 
the Bolshevik menace” was creat- 
mg advocates for a strong Germany, 
and increasmgly persuaded that the 
factors which had led to her defeat 
m 1918 were avoidable— such a 
Germany was fertile ground for the 
growth of nationalist parties deter- 
mmed not only to regain all that had 
been lost, but tocarry to a successful 
conclusion the pohey of ctmquest 
which had faded under the Hcdien- 
zollems The leader of the most 
important of these parties was 
Adolf Hitler, who had become so 
powerful by 1933 that Hmdenburg, 
the aged President, had to confer 
the Chancelloiship on him In 
1934, on the death of Hmdenburg, 
Hitler seized the Presidency and 
retained the Chancellorship, adi^it- 
mg the btle of Fuhrer 
Most of the growing sympathy 
for Germany, particularly the 
tendency to support her economic 
and unpenal claims, was alienated 
by the methods of the National 
Socudist Party which had placed 
Hitler m power Little attempt was 
made to disguise the Nazi poliqr of 
making Germany a state wfasdly 
devoted to the waging of a lucceeiF 
ful war, a totalitarian policy wfaidi 
bent pioduction, education, the 
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pfCH, the ladiOb emything, ia liut, 
to this end. 

A »imilar militaiy despotism hi* 
ben established in Italy by Benito 
Mussolini. Italy had emerfed from 
the First World War disapiMinted, 
and conscious of a feeding of 
national inferiority. The feeble 
government was incapable of con- 
trolling the innumerable elements 
of discord which were reducing 
Italy to chaos, and the view that 
democracy was an incident form 
of government gained adherents. 
Mussolini, head of the Fasasts, a 
militaiy and nationalist party, 
seized power in 1922, re-established 
order, and planned to make Italy 
an industrial and imperial Power to 
be feared. 

The vigorous re-armament of 
Germany and Italy was justified by 
the Nazis and Fascists on the 
ground that Europe was endangered 
by the threat of communism, and 
it is undeniable that fear of com- 
munism, particularly in France, but 
to some extent also in Britain, 
obscured the main purpose of 
German and Italian militarism. 
Many believed that a war between 
the forces of communism and 
capitalism would ultimately be 
inevitable, and the impression that 
it was even imminent was en- 
couraged by events in Spain. In 
1931, a revolution overthrew the 
SbNu^monarchy and theDictator- 
^p which sheltered under h, and 
establiahed a republican govern- 
ment (rf liberals and socialists. The 
dedaiation that Spain was a 
workerB' republic and the professed 
intemationBlism of the government 
looked dangmusly like emnmuD- 
inn. With the formation of an 
Anti-Mandst League in 1933, Spain 
drifted rapidly into the dvil war 
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General Fhmoo leading the ve- 
actionaiy party. That the war 
should have developed into the 
horrible internadne stnigglB It did 
was due to the intervention of 
Mussolini and Hitler, and to the 
aeroplanes, armaments, money and 
men they placed at the dispo^ of 
Franco. The war was deliberately 
misrepresented as a strugde against 
communism, but only sixteen of the 
four hundr^ and seventy-three 
members of the Spanish parhament 
were communists. But to many it 
was the beginning of a grim fight 
between two irreconcilable social, 
economic and political creeds. 

The Yean of Aggrearioa 
Britain had shown some degree of 
sympathy for Germany. She had 
support^ Gemumy against France 
in 1920 when France occupied 
Frankfurt-on-Main, and again in 
1923-25 when France occupied 
the Ruhr. The world economic 
depression which followed 1929, 
after a period of artificially stimu- 
lated production, led Britain to 
regret the loss of European markets 
and particularly of German trade. 
Though Britain led the league in 
the application of economic sanc- 
tions against Italy, when with 
poistm gas and aeroplanes she 
conquered a relatively defenceless 
pe<^ in Abyssinia, the dedsion of 
fifty nations not to siqrply Italy with 
amu and certain goods was robbed 
of much of its sting when iron, 
steel, coal, and oil were excluded 
from the veto. In 1935 Hitler, who 
had regained the Saar Basin for 
Germany by plebiscite, was openly 
re-Biming Germany on an unpre- 
cedented scale. France, afaumed, 
signed a defensive treaty with 
Russia and appealed to Britain. 
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flgned a naval pact with Gennany. 
granting Genn^ the light to bmld 
n fleet up to a third of the British 
etreogth, and thereby acquieacmg 
m Germany's iwAnnament 
Molation of the Versailles Treaty 
encouraged. Hitler mvaded the 
Rhineland ui 1936, and met with no 
aenous sebuff for this further 
aggression Persuaded that defiance 
of the Gnat Powers was not as 
dangerous as might have been 
expected, Mussolim jomed Hitler 
m 1936 to form the Gemum- 
Italian Axis Japan had reached a 
Bumlar conclusion and m 1937 
began war on China 
The tune seemed ripe for aggres- 
sion The Teague had proved 
unpotent, the Umted States still 
held aloof, France was mcreasingly 
tom betwm fear of Gennany and 
fear of communism, Russia was as 
yet an unknown quantity, and 
certainly had little cause to be 
fnendly towards the Western 
nations, Bntam was still intent on 
keepmg the peace— she was cer- 
tainly unprepared for war and her 
refusal to mtervene m the Smo- 
Japanese War, though Japan was 
the unprovok^ aggressor, seemed 
symptomatic In March, 1938, Hitkr 
annexed Austna to the Reich 

SeesM Worid War 
That Gennany intended to r^am 
the Germanic paits of C^echo- 
slovakta was apparent, and at last 
Bntam began hastily to re-arm 
The British and French Prune 
Mmisters, Neville Cbamberlam and 
Edouard Daladier, met Hitler and 
Mussolim at Muni^ and accepting 
Hitter's word that no further 
aggresaons were contemplated, re- 
cognized a “final" restoration of 
German temtoiy which took from 
ChecfaoslovBkia huge anas of tend 


Chambertam retumed to Enitend 
believmg that he had “saved tlw 
peace" But six months later, m 
March, 1939, the rest of CMio- 
slovakia was seized by Gennany 
Poland, vdiose Danzig Comdm' 
divided East Prussia from the rest 
of Gennany, was the next obvious 
victim, and Bntam and France, who 
had guaranteed her temton^ m- 
tegnty, declared war on Gennany 
on September 3, 1939, two days 
after Nazi troops had crossed the 
Polish frontier 

Within a year Gennany had over- 
run Poland, Norway, Denmark, 
Luxembourg, Belgium, Holland, 
and France Italy, once the danger 
of reversal seemed remote enough, 
joined to play jackal to Hitter 
Hungary, Bulgana and Rumania 
joined the Axis The Bntish 
Commonwealth, after the dramatic 
evacuation of the Bntish forces 
from the Continent at Dunkirk, 
was, for a year, left alone to defend 
uself and any survivmg hopes feu 
freedom unaided Diat Bntam, 
mspired by the Cbatham-like 
CSiurchill, survived the aenal boo^ 
bardment of 194041 and the 
more dangerous U-boat attacks on 
her shippmg, that Germany should 
have broken her pact with Soviet 
Russia and that her armies, after 
penetrating mto the heart of the 
Soviet temtory should have been 
rolled back from Stalmgrael, that 
the Bntish should have defeated 
the Afhka Korps at Alamem, 
could hardly have been expected, 
yet the truth is so recent that the 
story needs no re-telling Nor is 
there space to do more than 
duonicte the Umted States' entiy 
mto the war, under the vigorous 
presidenqf of Franklm D Roose- 
velt, aftw Japan's treaefaetous 
smkmg of the greater part of the 
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United State! Pacific fleet at Pearl 
Harbour; the American and British 
triumphs in North Africa and 
Italy; and, with naval supremacy 
finally estaUiriied, the British and 
Unit^ States landings in Normandy 
in June, 1944. 

By the end of April, 1945. the 
Briti^, United States and othef 
allied forces advancing from the 
west, and the Russian forces 
advancing from the east had met 
on German soil; on May 7 Ger- 
many surrendered unconditionally. 

Japan, although fighting a losing 
battle, might have maintained the 
strugcde for many months, but the 
Allies unleashed a new and terrible 
weapon against her. After atomic 
bombs had devastated Hiroshima 
and Nagasaki she surrendered (on 
August 14) ere worse befell. 

Hm United Natiou 

That the last view of humanity, in 
this brief survey of world history, 
should have to reveal the greater 
part of the world’s peoples engaged 
in a war in which every conceivable 
scientific aid and human effort 
were devoted to the destruction of 
life, wealth, and the irreplaceable 
treasures of the past, with hatred, 
fear, greed, jealousy and the like 
still the most obvious motives of 
gmeral human behaviour, is to 
make of world history a pathetic 
tragedy. If there were nothing to 
add, the record would be even 
more d^lorable and humiliating. 

But even in this gloomy age, when 
Need is dbowed out of sight by 
Effective Demand, and competition 
has grown unscrupulous, there are 
deaimofhope. Tliere is a growing 
iniisteiiee, particularly amongst the 
people of the British Common- 
wealth of Nations, which includes 
the United kinfd^ and amongR 


the peoples of the United States, 
that the vision of a wi^'s pet^ 
in friendly and peaceful co- 
operation is not a poet’s dream, 
but a practical possibility. Many 
times during the war the responsible 
representatives of Soviet Russia, 
the United States, and Britain 
expressed this ideal as the necessary 
basis of post-war reconstruction. 
The conversations at Dumbarton 
Oaks, in the autumn of 1944, 
proposed the formation of a United 
Nations Organization with the 
objects of maintaining international 
peace and security, the development 
of friendly relations among nations, 
the achievement of international 
co-operation in the solution of 
economic, social and other pro- 
blems, and the provision of a 
central organization for the real- 
ization of these common ends. At 
Yalta, in the Oimea, Stalin, 
Churchill, and Roosevelt re- 
affirmed their adherence to these 
principles, and arranged for the 
assembly of an international con- 
gress at San Francisco, which 
commenced work on April 25, 
1945, for the elaboration of the 
necessary organization. Unfortun- 
ately, the end of the European 
phaM of the second World War on 
May 7, and of the Japanese phase 
on August 14, left a residue of fears, 
suspicions, contradictory aims and 
ambitions, and immediate problems, 
suflBciently disturbing to re-affirm 
the flimsy nature of the ideal. 
Neverthel^ the representatives oi 
fifty-one nations met in London 
early in 1946 to establish the United 
Nations’ Organization whose qrm- 
bol (see Fig. 19), suggests the all- 
emb^ng unity and intar-depeod- 
ence of the world’s peoiries. 

There are, too, material and 
uncontrollable factors which must. 
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in time, necemtite some world- 
plumed economy. The Bntish 
Dommioni, u yrt with small but 
nqndly growing populations, are 
passing m varying degrees from the 
agncuhural to the mdustnal stage 
of econon^ Canada, the United 
States, and Latm Amuica, with an 
increasing tendency towards the 
correlation of their already vast 
industrial output, are but httle 
beyond the beginning of the 
development of their almost m- 
exhaustible resources Hydro- 
electric power IS extendmg m- 
dustriabzation beyond the coal- 
fields, and European nations which, 
but recently, had an essentially 
rural economy, are already develop- 
mg important manufacturing in- 
dustries In time the age of 
industrial rivalry must pass, because 
human development will reduce it 
to an absurdity 

PlnnlBg a World Econoaqr 
Some idea of the dunging 
economic situation may be gained 
firom the following statistics, which 
are based on the Bntish Board of 
Trade Returns, unless other refer- 
ences are quot^ Before the Fust 
World Wu the Umted States was 
a debtor lution, but a rution whidi 
was reducing her vast mdebtedness 
to the world by her developing 
mduatnes and shipping service 
After the war she was the world's 
greatest creditor, but she was what 
IS known as an unmature creditor, 
ut one which still IS paying mterest 
on <dd loans. A few yean before 
the outbreak of the Second World 
War Amenca bad become a mature 
creditor, with an enormously ex- 
panded industry. From 193S to 
1937 the exports of the United 
States mcraased by more than 1, €00 
mdhon doDan (rather more than 


£200 milhoo), an increase of nearly a 
tiurd In the same yean Canada's 
exports mcieaaed by 39 per cent. 
By 1929 Canada had becoou one of 
the six creditor natums of the 
world The othen were the Umted 
States, the United Kingdom, France 
(the three matured crediton), 
Sweden, and Czechoslovaku (see 
Aylmer Vallanoe “Foreign Trmk 
and the Exchange") 

The importance of this to the 
Umted Kmgdom becomes obvious 
when it IS realized that Britam 
ceased to be a creditor nation in 
1931 * In 1929, after buymg goods 
which cost the astomshing total of 
£1,220 million, for which she paid 
by exported goods (£839 milhon), 
by shippmg and othu mvisible ex- 
ports (iUlO milbon), and by interest 
on invested loans and other receipts 
(£274 million), the Umted Kmgdom 
was left with a credit balance of 
£103 milhon Addmg £1S million’s 
worth of imported gold bulhon, 
Bntain had £118 iniUion available 
for foreign investment In 1931 
exports, shippmg mcome and re- 
ceipts from mvestments had so 
shrank that the commercial year 
ended with a debit of 

£69 million By 1936 the balance 
of payments showed a defiat on 
the year’s trading of £246 million, 
and, if the heavy export of gold is 
excl u ded, of £19 milhon 
The Government White Paper 
issued m November, 1944, givmg 
rtatistics relating to the war effort 
of the Umted Kingdom showed 
that dunng the war ovcneas aaieto 
to the value of £1,065 million had 
been sold and that habihties abroad 

amminting tO OVCT nwllmn 

lioH b ea n mcuirad. 

Already, therefoie» the Umted 
Kmgdom, with cnomouily in- 
creased reduced duppmg. 
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loit or withdrawn invetUnents, and 
with more numerous and more 
formidable industrial competitors, 
is compelled to regard some form 
of planned world-economy and 
international collaboration as 
necessary for her own economic 
security. There can be no doubt 
that, m time, the necessity will 
thrust itself inevitably upon all 
nations, however unwilling they 
may be to recognize it. 

More or less at one in their 
denunciation of the inherent attri- 
butes of a capitalist economy, 
socialist theories differ essentially 
on the question of the extent to 
which a national economy should 
be state controlled. The govern- 
ments of several European coun- 
tries included among theu* plans 
for post-war reconstruction vary- 
ing degrees of natioiulization of 
banking and the larger industries. 
The British Socialist Government, 
in particular, introduced a wide 
programme of nationalization 
which included the coal mines, the 
railways and the Bank of England. 

Theoretical communism, to 
which Russia's astonishing and 
gigantic experiment is the neanit 
approach, advocates an absolute 
control by the state. Logically this 
hnplieB that all the national sources 
of wealth, material or human (and 
human sources indtide, in addition 
to labour, sudi capacities as skill, 
imaginati^ ingenuity, organizing 
ability, and the like), together with 
the go^ produced, belong to the 
nation as a whole. This in turn 
implies that the controlling agency 
must be genuinely and disinteres- 
tedly a nationally representative 
body. 

Without referring to the many 
other and less extreme doctrines 
directod towards social and econo- 



Fig. 19. Symbol of the United 
Nations, set up at San Francisco. 


mic readjustments on a national 
scale, it is clear that there is a vastly 
changed attitude in the world to- 
day towards the factors involved 
in the production and distribution 
of the world's wealth. Amongst 
the workers there are a greater 
knowledge, a developing intelli- 
gence, and a greater understanding 
of the meaning of social freedom. 
There is a healthy tendem^ to put 
evoi such accepted concqpta w 
democrat into the dock; to aak: 
“What is democracy?**; to accuse 
it of “many faults, stupiditiea, and 
shortcominiB,*' a^ to come to 
some rational conclusion about it. 

Hie Gtasun of Hope 
There are healthy signs, and in 
them lies a gleam of hope. More- 
ovM', even in this materialistic age, 
when there seem to be so many 
who scoff at idealism as a sham and 
hypocrisy, who believe Man to be 
wholly selfish, who contend that 
security dqwnds only on force, 
that love is a glandular mechanism, 
and that there is no value other 
than the practical, even now then 
are poetry and music, and yougg 
poets who have said, in a doMi 
lines, what pages of the historianfs 
prose can only suggest. 
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AN INTRODUCTION TO POLITICS 

Scope of Politics. Forms of Government. Britidt ConsHttUUm. UbersU 
Party. Conservative Party. Trade Unions. Chartism. Co-operative 
Movement. Labour Party. Karl Marx. Fascism. National Sodaltsm. 
Communism. British Parliament. The Crown. House of Lords. House 
of Commons. The British Cabinet. Party Polities. Parliamentary 
Procedure. The Civil Service. Government Offices. Local Govern- 
ment. Bates and Taxes. Government of Lonthn. Rate Allocations. 
Derating. Statute of Westminster. League of Ntaions. United Nations. 


P OLITICS is the art and science 
of government and the ad- 
ministration of public affairs. 
This is a minimum, not a maxi- 
mum, definition. Soifie authorities 
(G. D. H. Cole being one) hold 
that in the near future “politics and 
economics will cease to be thought 
about as mainly separate problems, 
and will present themselves as one 
and the same problem.*' The 
so^ist will subscribe to this; the 
non-socialist not necessarily so, 
although he will admit that in 
these days of public corporations, 
of such undertakings as the London 
Passenger Transport Board and the 
Central Electricity Board, of direct 
trading by local authorities and 
their employment of direct labour 
for building and other purposes, 
facts supply an inetbasing amount 
of support for this view. Con- 
siderations of space demand that 
the narrower and less controversial 
definition shall be acoqrted here. 

Many who readily associate 
politics with Big Ben (see Fig. 1) 
and a borou^ town hall's councU 
chamber assume that the work done 
by elected r^msentatives in the 
padah hall of a village or in the 
room behind the bar of a hamlet's 
one inn is too trivial to be described 


as politics. Nothing of the kind. 
The decision to erect a lamp-post 
in Little Stodgham is, if the cost be 
voted from public funds, as much 
politics as the Budget a British 
Chancellor of the Exchequer opens 
in April; the authorized purchase 
of a Union Jack and a string of 
bunting in Great Stodgham is, 
when public funds bear the expense, 
as much a political act asadebate in 
the House of Lords — and often of 
more practical significance. 

It is frequently a Briton's proud 
claim that the British are the most 
politically expert people in the 
world. This, like most natiniMi 
boasts, is an exaggeration of a 
truth. Yet, truth in essence it is. 
The Dominion Governments, the 
governing bodies of the Colonial 
Empire territories, the United 
States Federal and State Govern* 
ments: all these are based on the 
principles and to a large extern on 
the practices of democracy as it is 
known in Britain. 

Before democracy is defined, here 
are brief definitions of forms of 
government with which men have 
experimented in the past, and wtth 
most of which t^ are still 
eiqserinienting today:— 

Monarchy is that wyshem at 
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govenunent in idudi niprame rule 
u invested in the person ofa single 
(usually hereditary) sovereign or 
monaich A king is not necessarily 
a monardi m the strict sense of the 
term smosi as in Bntam, Denmark. 
Norway, Sweden, Belgium and 
Hrriland, his sovereignty is largely 
nominal, the reahty of sovereign 
power bemg possessed by rather 
than shared with popular bodies in 
the shape of parliaments Such 
monarchies are often known as 
lunited monarchies and can with 
some accuracy be described as 
crowned rqiublics Monarchies of 
the absolute type ceased to exist m 
Europe after the First World War 
R^ubhc IS that form m vrfuch 
the ruler, usually called president, 
a elected by the atizens ordinarily 
(as m the Umted States) for a 
defimteterm Both m classical and 
m modern times the temi has been 
veiy wide and veiy vague Thus 
Rome unul the tune of Augustus 
was still known to the Romans as 
arepubhc m this connexion it may 
be mentioned that the Latin term 
n$ pubbea and the Ea^ish word 
commonwealth are almost exactly 
synonymous Among modem 
republics, while the United States 
of Amenca and Switzerland are 
careful to Imut presidential powers 
and to resist actively any prendent*! 
attempt to expand them, the 
rulers of the Union of Soviet 
Socialist Republics (USSR) 
Spam, Turkey, and several of the 
Latm American republics have 
powers of a varyuiidy dictatorial 
nature Britain provides an almost 
perfect historical illustration of the 
anomahes and iromes of govern- 
mental fbcts as co m pered with 
gove r nm e ntal theories During Uie 
bnef Proteetoirate penod she had, 
due^y teeauae of Charlce Ts m- 


on the **divme right of 
kmgs,” nd herself ofher monarchical 
form of government Yetno British 
ruler has been more nearly a dic- 
tator than the Protector himself 
Oiigarehy This is the term giveo 
to government hy the few, and that 
^vemment unrepresentative m 
that the oligarchs cannot be dis- 
missed constitutionally by the 
people they role Famous historical 
examples are provided by the 
r^mbhcs of Venice and Genoa By 
the sixteenth century the Venetian 
Council of Ten had made the Doge 
a purely nominal ruler and, wiBi 
the aid of an elaborate spy and 
secret-pohce system had broudit 
the entire resources of the state 
under then tyrannical rule No 
considerable state today has a 
purely oligarchical government, 
althoudii prior to her defeat Japan 
was a modem example The view 
that thr Two Hundred Families 
ruled France under the Third 
Republic may have a degree of 
troth m It, yet France remamed 
in fact a republic 
Theocracy is government by 
priests claiming to represent God 
and to mterpret His will Tibet with 
lU Grand Lama is a notable ex- 
ample The best historical examirie 
of a theocracy is the system by 
which the Jewish people are ruled— 
a people without a country, state, 
ki^ or president, or any formal 
parliamentary mstitution 

BvehUion of Dnooecy 
In Its ongmal form democrat 
was that type of govenunent m 
which every citizen had a sepa- 
rate voice, m the all but ht^ 
senseofthe word voice The most 
notable exanqile of this was pro- 
vided by the aty slatm of aaoHdt 
Greece where the number of oti- 
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sens (not including women, lidots, 
slaves and foreignen who pecfocmed 
the manual work of the state) was 
so small that all could assemble in 
one place and conduct their public 
business with no delegation of 
authority. When the number oi 
citizens had so increased that no 
such assemblies were possible, 
representative democracy had to 
be invented. Elected representa- 
tives were responsible to their 
electors. A representative demo- 
cratic government, therefore, is no 
oligarchy: in a democracy the right 
of the people to dismiss their 
government is fundamental, for 
only by this safeguard is it possible 
to ensure, in the famous words of 
Lincoln (see Fig. 2), “government 
of the people the people for the 
people.” 

The helots and slaves of Athens, 
Corinth, Megara and other Greek 
states had their counterparts in the 
serfs of feudal times. As the Dark 
Ages passed, there were sturings 
of discontent among serft and pea- 
sants. Such pestilences as the 
Black Death (1348-1351) made the 
labourers, bond and free, consdous 
of their t^ue in and to the com- 
munity. On the Continent there 
were risings among the Jacquerie 
(French peasants) in 1358, and the 
Gcmipi (Florentine weavers) in 
1378. In Britain Wat IVler and 
John Ball led the peasants’ revolt 
of 1381. John Wycliffe made a 
popular translation of the New 
Testament in about 1380-1382 and 
the invention of printing at the 
beginning of the fifteenth century 
carried the Jewish scriptures as well 
as the New Testament’s teaching to 
the pnasants and town labourers. 
Old and New Testamern alike are 
eewoluiinnaiy both in matter and 
On the Continent theo- 



Flg. 2. Abraham Uneoln (1809- 
1865), President of the 1861 
to 1865, and ehanipkm of democracy. 


logical reformers like John JhlSB 
and Martin Luther (early fifteenth 
and sixteenth century respectively) 
found their supporters largely 
among the poor. In 1450 Jade 
Cade had led another peasant 
rebellion in Britain. These were 
all threads in the developing pattern 
of modem democracy. The French 
Revolution (1789) gave that pattern 
sharper lines and richer colours. 
For by it French serfdom was 
abolished; liberty, equality and 
fraternity were no longer merely 
abstract prindphs to be argued 
over, but political issues for which 
men fought and died. 

Ite Briltah CoBsMatisn 
The ideas behind the Firench 
Revolution killed absolute mon- 
archy. and this was pure gain fiir 
democracy. At the same time them 
idem sommiriiat exalted the prin- 
ciple of repuMinaniam, which the 
American Bevolution hadtaheady 
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successfully rntrodoced mto the 
New WoM Today, Bntam'a 
limited tnonarehy is essentially 
democrauc as the German rqniblic 
of the Nazi State was not and, some 
contend, the repubhcan form of 
government of the U S S R is not 
British fonns of government have 
been copied throughout the world 
Yet Bntam has no written consti- 
tution, such as those of the United 
States, the U S S R or France, and 
Itself preserves an anomalous mix- 
ture of the old and the new, of the 
twentieth century and its umversal 
suffrage and of the Middle Ages 
and their feudalism A Bntish 
coronation nauseates a republican 
punst How can this apparent 
contradiction be explauied'’ 

British political progress has 
been evolutionary, not revolution- 
ary The country’s constitutional 
history has been a story of gradual- 
ism, to adopt the term used by 
Sidney Webb in his address to the 
Labour Party Conference in 1922, 
as a description of the Labour 
Party’s philosophy of soculism It 
neecM almost exactly a century 
from 1832, when the first Reform 
Act was passed, for the widening 
of the franchise to reach a pomt at 
which the poor as well as the nch, 
women as well as men, had the 
right to ballot on equal terms 

Rtae of Liberal Party 
Much of the electoral progress 
made goes to the credit of the 
Liberal Party, successors of the 
earlier Whigs The rise of such a 
party was inevitable, beuig deter- 
mined not by accident or chance or 
the advent of tome leader of gemus 
but by the country's new needs due 
to otH ecoocmic gh»Hg p< T 
During the late eighteenth and early 
nmeteenth centunei the tune lag 


between such changes and the 
adiustment of the country’s form 
of government to the facts of these 
developments was greatly accen- 
tuated Thus, Birminghra from 
bemg, as Leland describes it, "a 
good market town of which the 
beauty was one principal street of 
a quarter of a mile long, inhabited 
by smiths that use to make kmves 
and all manner of cuttmg tools, 
and many lorimers that make bitts, 
and a great many nailors,” had by 
the middle of the nineteenth cen- 
tury become a great city of 250,000 
soi^ Yet Britain, with high tariffs 
and other multifarious regulations 
restnctmg trade, was attempting 
to muddle through as though it 
remained the primanly agricultural 
and pastoral country of the past 
Moreover, there was not one but 
a number of such cities, and m 
each of them industry and popula- 
tion werr leapmg ahead 

Liberal Policy 

He who would understand British 
Libeiahsm, its strength and its 
weakness, would be well advised 
to read something of the work of 
the eighteenth and nineteenth- 
century pohtical thmkers and writ- 
ers Two nutshell quotations must 
suffice here Ricardo’s "the natu- 
ral price of labour which is neces- 
sary to enable the labourers to 
subsist and to perpetuate their 
race without either mcrease or 
dimmution" indicates the Aerren- 
volk attitude of the mdustnalists 
who were increasmgly supportmg 
the Liberal Party and its policy cff 
cheap food and low wages Adam 
Smith's "the individual auns only 
at his private gam and is led by an 
mvisiUe hand to promote the pub- 
bc good,” succinctly states the half 
truth rnifdiGrt in Libenlum's ohaiii- 
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plonihip of political latster^Jaire in 
industry; of active nsiatanoe to 
interference by the state in trade 
and in mattm of wages and their 
regulation ; of free trade as opposed 
to the tariff system, and of industrial 
individualism that verged on the 
anarchical. 

Liberal thinkers prepared the 
way for Liberal politicians. William 
Huskisson, as President of the 
Board of Trade, in 1823, relaxed 
the navigation laws and the Reci- 
procity Acts, and reduced many 



Fig. 3. David (later Earl) Lloyd 
George (1863-1945), British Liberal 
leader; Prime Minister 1916-1922. 


protective duties, espedally those 
on textiles. Cobto and Bright by 
their energetic propaganda for the 
abolition of agriculturBl tariffs 
carried on Huskisson's work; in 
1846 the Com Laws were repealed, 
and Liberalism could claim that one 
of its primary obgectives, dieap 
food for the woricen. had been 
pined. 

Its other objective, low wages 
and long hours in the fhctories, was 


all too sucoeuftilly readied. To 
read those classic acoounu of con- 
ditions of labour and conditions of 
life to be found in the Webbs' works 
and in those of the Hamnunub 
(notably, The Tom Labourer, The 
Country Labourer, and The SkUled 
Laborer) is to realize that the 
clichd "wage-slave" is an exact 
description of the worker's lot 
during the years in whidi his labours 
were making Engfend the workdicq) 
of the world and the country's 
employers the richest and most 
powerful among the vmrld's ruling 
classes. Dickens, most liberal- 
minded writer of his times, both 
consciously and unconsdou^ in- 
dicted the fruits of British political 
Liberalism during its earlier heydey 
as no other has done. 

It was not until its radical de- 
ments gained influence in the 
Liberal Party that that party devd- 
oped a social conscience. Under its 
leader of genius, William Ewart 
Gladstone, it carried out a pro- 
gramme of parliamentary reform 
which has since achieved the demo- 
cratic ideal of one citizen, one vote. 
Thus, while the 1832 Reform Act 
had abolished glaring anomalicB in 
representation rather than extended 
the franchise, Gladstone's Ballot 
Act, 1872, by making the ballot 
secret pve reality to Disradi's 
Reform Act of 1867. Again, Glad- 
stone’s own Represenution of the 
People Act, 1884, pve the vote to 
two million rural workers and in- 
creased the electorate by two-fifths. 

Apart from the gradual exten- 
sion of the franchise liberalism's 
achievemNits, of vtiiich no man in 
his senses would deny the value, 
induded the abolition cH rdigious 
testa for entrants to the universities. 
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the estabbahoBott of popidar educft- 
tion, the legtlintion of the trade 
uniooi, the moeptwa of old-age 
peoHODi and of natioiial health 
lonimiioe. and the paning of the 
Farbaioeiit Act, 1911, which cut' 
tailed the powers of the House 
ot Lords With the last two of 
these the name of David Uoyd 
George (see Fig 3). last of the 
great Uberal leaders, is ins^iaraUy 
assoaated, as is Gladstone’s with 
the long Liberal struggle m the 
cause of Irish Home Rule 

The CoBsemdive Party 
As Enghsh Liberals uihented 
from the Whigs, so English Con- 
servatives aie successors to the 
Tones, a name by which they are 
still fin^uently known The change 
of name was disliked by many 
Tones, especially those of tlw 
school of Lord Shaftesbury who 
accepted any reform the need of 
which was made clear, while th^ 
were themselves responsible for 
such reforms as the earliest Factory 
Acts NeverthelesB, the new name 
was adopted, and shortly afterwards 
the Conservative Party found a new 
leader and a new dynanuc That 
leader was Duraeh who stole much 
ci the Liberal thunder, welcomed 
into his own fold the seceding 
members of the Liberal Party who, 
calling themselves Liberal Union- 
ists, broke from their old allegiance 
on Gladstone’s attempt m 1886 to 
give Ireland Home Rule In 1895 
the Conservative and Liberal 
Unionist organizations were amal- 
gamated v^wa Chamberlam and 
Haitmgton (puke of Devonahhe) 
entered the Sfdisbury Cabinet With 
two brief mterludes of government 
— ofiica without power— by the 
Labour Party m 1923-24 and 
1929-31, the Gonaervative Party 


as such, or as the dominant party 
m the various war-tune coalition 
Governments, ruled the country 
between 1916 and July, 1945 Since 
1922 the country s electoral choice 
has been between not Conservatism 
and Liberalism but between Con- 
servatism and the Labour Party 

Rwe of laboir Movemeiit 

British labour, significantly 
enough made its first gropings 
towards organized action shortly 
after the early years of the French 
Revolution and before the Napo- 
leomc bogy enabled the possessing 
classes to arm themselves with 
additional powers with which to 
crush the new workers movement 
m Its infant weakness The Com- 
bination Act of 1799 forbade umon 
and strike action and was followed 
by even more stringent legislation, 
during the 1812 strike by 40,000 
weavers, the strike committee were 
imprisoned Twelve years later the 
upsurge of workmg class feeling had 
forced the repeal of the Comhmabon 
Acts By 1834 the Grand National 
Consolidated Union had attempted 
to organize Bntish workers natKm- 
afiy In this year, too, took plane 
the deportation of the six Dorset 
labourers of Tolpuddle whose 
memory inspires Labour still 

The Bntish working class as a 
whole IS not familiar enough with 
the story of Chartism That move^ 
ment’s manifesto, the ’’People's 
Charter” drafted fay William Lovett 
m 1837, demanded — 

(1) Umversal manhood suffrage 

(2) Vote by ballot 

(3) Equal electoral areas 

(4) Abolition of MPs’ prop- 
erty quahficatiCHL 

(5) Paymoit of M P s 

(6) Annual elections 

Tte Chartist march on Londaa 
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Fig. 4. Birthplace of a great nwvement: the Rochdale Pioneers' first 
co-operative ^op, opened in 1844. The shop still stands to this day. 


to present the movenoent’s petition 
to Parliament was. unlike the march 
on Rome by the Italian Fascists of 
some eighty years later, seemingly 
a failure. Whereas fascism was 
destuied to be ignominiously de- 
stroyed. Qiartism’s successor, the 
British Labour Movement, has seen 
five of the six points become the 
law of the land, and in the Trades 
Union Congress has set up a 
workers' industrial parliament 
which no British Government, 
adiatevar its political colour, can 
now ignore. 

Chartism declined not because 
it was weak or its cause poor but 
because for over fifty yean Britain’s 
triumphant industriahsm made the 
country the world's diief supplier 
iiul the world's richest state. The 
national rkhes weie, however, so 
badly dMbutnd that in Disradi's 


words, Britain "was one country 
but two peoples, the rich and the 
poor.” One of the biggest faclon 
which today modify this mal- 
distribution of wealth came into 
being in 1844 when Charles How- 
atth and the Rochdale Pioneen in 
gmeral inaugurated the first suc- 
cessful co-operative movement by 
settuig up one small shop in the 
Lancashire town which gave its 
name to the Rochdale Co-operative 
Society (see Fig. 4). Here dividends 
were paid to mem b en in strict 
proportion to the amount of their 
purchases, and the levolutionaiy 
step was taken of giving one 
member one vote, however large 
or smaU his holding of shares. The 
^allenge to capitalist industry with 
its money-power principle went 
unrecognized: the Roehdide Pion- 
eeri remained smaU beer in Hie 
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egm of the ooBiemptuoiit magnates 
of the Victorian enu Withm a 
hmidred yean their suooessors 
wara to find themselves ftoed with 
the graateet single enteqmse in the 
ooimtiy, represented m Farhament 
by Its own M P s, owning factories, 
docks, tea^plantations, a bank, an 
insnrance oompany, and every kind 
of retail esublidimcnt, while by 
1945 hotels and boarding-houses, 
summer hohday camps, cinemas 
and a theatre had pas^ or were 
«"f, mto co-operative society 
control Contrast this with the 
year 1864 when the Co-operative 
Wholesale Society was formed 
wSdi a mere £1,000 as capital 
with this petty sum the stn^gle 
began to make the movement inde- 
pendent of capitalist suppliers and 
secure against intimidation by 
their weapon of the commercial 
boycott 

In 1899 the Trades Union Con- 
gress joined with socialist organiza- 
tions to form the Labour Represen- 
tation Committee In 1906 this 
became the Labour Party, return- 
ing twenty-mne members to Parlia- 
ment m the election of that year, 
while m 1924 the first Labour 
Government was supported by 
191 members in the House The 
1929 election saw Labour (with 
287 members) for the first tune the 
largest single party m the House, 
and for the second time responsible 
for the (minonty) government 
Miyonty government, with a clear 
nuyonty over all other parties 
cmnbin^ came to the party with 
the General Election of July, 1945 

la dsps n dci it labour Party 

The Independent Labour Party, 
now mainly of historical unpor- 
tance, was, sriien founded m 1893 by 
Keir Har^ thus named m that it 


was a anwlM* body wm****— 

Of the **Lib-Ub^f^Labow 
Representation Commfttee-to-be 
For some forty years the Indepen- 
dent Labour Party was to provide 
the Movement with its spearhead, 
most of Its mtellectuab. and no 
small part of its dynamic With 
the Fabian Society, formed m 1884 
and memorable for the membership 
of Bernard Shaw, the Webbs, and 
H G Wells among others, the 
Independent Labour Party helped 
to broaden the Labour Movnnent 
so that, no longer standing for 
purely sectional mterests, it had 
a national status and appeal 

Couunnnist Doctrine 
In the world of today no nation 
can afford to be as insular as Great 
Bntam has been in the past It is 
necessary then to put tiie British 
democratic idea mto world pers- 
pective This has been challenged 
by the ideas behind communism m 
Soviet Russia, behmd national 
socialism m Germany, and fascism 
m Italy, and behind the revolu- 
tionary technological advances 
made by the capitalist Umted 
States of America 
How commumsm views capital- 
ism can best be seen by a brief 
summary of the Mamfesto of the 
(Communist Party, the work of 
Karl Marx (1818-1883) and Fried- 
rich Engels (1820-1895), published 
in 1847 In the manifesto Man 
(see Fig 5) stressed two points as 
important above the rest the 
economic mterpretation of history 
and the theory of surplus value. 
In his great work. Das Kapital, 
Marx elaborates both of these with 
a wealth of historical dlustiwtaon 
and a cogency of argumen of which 
no mdicauon can be givn here. 
Communism's first demand of 
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any student of its philosophy is 
that he shall accept the dialectical 
pnndple DkUectte is a term sigm- 
fying no more than a particular 
form of mtelkctual analysis It 
needs to be realized that Marx was 
primanly a philosopher, one of the 
few whose philosophy has become 
the basis of a form of government 
Hence, when he analysed the pro- 
cess of historical changes and put 
forward in explanation the theory 
of historical materialism, he used 
the jargon terms of philosophy 
thesis, antithesis and synthesis 
The heart of this theory is that 
codes of laws, systems of education 
the conditions of morals and the 
levd of art are not unrelated social 
phenomena, but mtegral parts of a 
soaal whole — human society that 
the essential purpose of society is 
the supplying of Man’s needs, that 
to satisfy these production is all- 
important , that when new methods 
of production are introduced the 
relations of mdividuals and of 
classes are altered with a conse- 
quent change in laws, education, 
art, morals and the rest 

Ihe Clus Struggle 
Marx’s theory can be accepted or 
rejected , it cannot— with wi^om— 
be ignored Up to a point, many 
philosophers of the past including 
Plato himself would have been 
mterested m. and by no means 
antagonized by, Marx’s con- 
dusions From this point Marx’s 
development of his theory implies 
an inevitable, not optional, rejec- 
tion of evolutionary socudism m 
&vour of revolutionary socialism, 
with the use of force to end the 
dais conflict in capitalist society 
and to end it with victory for the 
luviflutionaiy proletariat 
A necessardy crude over-iimifli- 



Pig. 5. Karl Marx (J818-188S) 
author of Das Kapitat* and origina- 
tor of the doctrine of comnutnum 


flcation of Marx’s views of the class 
struggle IS all that can be attempted 
here From the beginning, Man’s 
history has, he held, been a story 
of cl^ warfare, the exploiters 
pitted agamst the exploited Labour 
has created all wealth, but the 
labourer is far from eqjoying his 
full share of the wealth he has 
helped to create, for the bourgeois 
capitalist leaves him a wage sufil- 
cient for subsistence only, while the 
balance (the surplus value) is appro- 
priated by the capitalists The 
workers, with only their labour to 
sell, organize, to meet the threat of 
that organizauon the possessmg 
classes mcrease their economic 
power by concentratmg it mto 
larger and fewer umts and by 
employmg more and sull more 
machmery The only solution is 
the overthrow, by force, of the 
possessors by the proletanat: the 
subsequent dictatorship of the pro- 
letariat— a tranubonal stage du^ 
which the woiken will eapropnate 
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some and liqjiidata others of the 
counter - reirolutioiiBiy forces at- 
temptmg to return to the sforia 9110 , 
and the establishment ultimately of 
the socialist commonwealth, a class- 
less society m whidi private owner- 
ship of the means of production 
will have been abolished and the 
old conflict of haves and have-nots 
thus be ended 

This mtellectually impressive 
theory is plainly not m accord with 
the Bnti^ political tradition of 
compromise, evolution, gradualism 
—call it what you will— shared by 
the Left as well as the Right The 
Mandst hildlectuaL's retort to this 
IS doubtless: **So much the worse 
for British pohtical tradition'*' Yet. 
as Marx huneelf would readily have 
adimtted, a tradition with a thou- 
sand yean of history behind it 
cannot be dismissed with a shrug of 
theshouldere It remains to be seen 
whether the tempo of political 
diange m Bntain will be greatly 
accelerated by the eflfects of two 
total wan m one generation and by 
the deep impression made by the 
UJ5.S R. under its communist 
regime on the imnds of most 
Bntish worken, whether politically 
conscious or no. This then is the 
challenge of communism to the 
British idea of representative demo- 
cracy. 

Hie statement that to wm the 
war against national socialist Qer- 
many Bntam was herself forced to 
become a national socialist state is 
often made As has been stated, 
the right of the people to dismiss 
their government u fundamental m 
representative democracy Between 
November, 1935, and July, 1945, 
the dectofs had no oppoitumty at 
a general election to reveree the 
mandate given m the fbrmer year 
to a Conservative g over n ment on 


issues that have long smce become 
academic A short account of 
fhscism, both the earlier Italian and 
the more recent German variety, is 
therefore necessary at this point. 

Rke of Faidni 

In Italy m March, 1919, Bemto 
Mussolini organized un^r the 
name of Fascio di Combattimento 
some one hundred and fifty ex- 
servioemen One of a number of 
similar bodies, m its first year it 
was an odd mixture of extreme 
patnotism and nebulous syndical- 
ism When the workers of northern 
Italy by revolutionary strike action 
in 1920 took temporary possession 
of the factories of the great mdus- 
trial cities, Fascio was on their side 
Early in 1921 Mussolim changed 
all this Italian industrialists saw 
m the ex-editor of the socialist 
Avanti^ m the founder of the 
patnotic II Popah d^Italut, a man 
of talent and energy who, having 
been bought once, might be bought 
again So they bought, and Musso- 
Imi gave them good value for their 
money He came out m support of 
private property and pnvate enter- 
prise, he denounced strikes, com- 
munism and socialism, he founded 
his Blackshirt squadrons on the 
model of the mampuh (companies) 
of the ancient Roman legions, he 
used these to smash strikes and to 
break up socudist meetings and 
processions. His movement gath- 
ered support* May, 1921, saw 
thiity-five fascist representatives, 
headed by Mussohni, m Italy's 
parliament 

In October, 1922, foUowmg the 
resignation of the govenunem and 
an agreement made between Musso- 
Imi and the political parties of the 
Ri^t, the ftsGifts countered the 
genenl strike odled hgr the Alliance 
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of Labour with the inarch on 
Rinne The long invited Mussolini 
to form a government, and on 
October 30 the fescists were m 
control of the country 

So mudi for the history of 
fascism's ongins It was conceived 
of opportunism and bom of 
Itaban post-war chaos It did not 
grow out of a political philosophy 
as the communism of Soviet 
Russia grew out of Marxist soaal- 
ism It invented such political 
philosophy as it had to meet the 
needs of a personal dictatorship. 
It flourished on castor oil (adminis- 
tered to the opponents of the 
regime), on beatings-up on im- 
prisonment and on murder 

The Fascist State 

For the Anglo-Saxon conception 
of a government that shall ensure 
the greatest amount of freedom to 
the greatest number, fascism sub- 
stituted the precept that the state 
was supreme and that the mdividual 
existed only to obey the state in the 
person of its leader, its Duce, its 
Mussolim The Italian sovereign 
remained, a puppet, a figurehead, 
the efiective head of the state was 
Mussolim as II Duce It was he 
who nominated his Fascist Grand 
Council, It was that council which 
issued the list of 400 candidates. 
It was the 400 who, voted en bloc 
for or (by the few willmg to ndc 
caator-attl or worse) voted en bloc 
against, became the House of 
Deputies 

This, then, was the pohtical 
firamenraik of the so<alled Corpor- 
ate State On the economic side 
the sMta agam was supreme 
Workers* eyndicates were organised 
(by the state) on a regional basis, 
cmpioyert* syndicates, smulariy 


tives equal m nulnber to the 
woricers* leprasentatives* the two 
sections formed a corporauon 
v^iose chairman was state4ippom- 
ted These regional corporations 
were co-ordinated geographically 
into nine nauonal federations, 
and these were made subordinate 
to the State Miiustry of Corpora- 
tions The regional corporations 
had jurisdiction over conditions of 
employment, notably hours and 
wage rates, and agreements reach- 
ed had the effect of law Strikes and 
lockouts were illegal, and a provi- 
sion was made that any dispute 
could be settled by magistrates 
sitting m special courts 
Whether such a systnn, worked 
by men of good will ra a country 
where the state was not the Lord 
Paryandnim, could fvovide an 
effective governmental machine m 
the economic field u a matter for 
controversy, and m part the answer 
given would be dependent on the 
national temperament of the people 
concerned It is certam thM the 
Anglo-Saxon people and those of 
Scandinavia would find it repugnant 
to their existmg pnnaidesembodied 
m the practices of coU^ve bargsiih 
ing, the right to strike, and the rest 
It 18 still more certam that m the 
fascist Italy of the 'twenties and 
'thirties this system was an elabw- 
ate fake, a device by which the 
owning classes safeguarded then 
own mterests and trampled on 
those of the workers 
At this pomt one thing may be 
said with advantage There is 
nothing holy or sacraeanct about 
democracy Lske any and every 
other pnnaide of government it halt 
to be judged by results* by whether 
orno It delivers the goods of fiee- 
dom and economic prosperity to a 


freepeople. Its eaponents too often 
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talk cant m support of it, speaking 
as if It were a kmd of third table of 
the law handed by some political 
Jehovah to an Enghsh-speaking 
Moses to be the divine revelation 
to the Anglo-Saxon chosen people 
Idealistic smugness can make the 
excdlent content of the Four Free- 
doms Itself suspect, while the moral 
rectitude and paroctual egotism that 
would make the acceptance of 
pohtical democracy by politically 
undeveloped peoples a criterion of 
merit is worse than a crune it is 
the stupidest of blunders 
To return to the mam theme 
Italian fascism has now only an 
academic and historic mterest 
although even m Great Bntam 
fasosm under another name would 
receive the support of not a few of 
the pnvileged and the reactionary 
In Italy its achievements mclud^ 
land drainage, marsh reclamation 
the erection of many fine and often 
striking public buildings, a re- 
organization of the railways, and 
(m Libya) an efficient system of 
colonial settlement 
Whatever its roents or demeriiS, 
Italian fascism did have, on paper 
at least, some kind of governmental 
system to put forward, and in fact 
did construct some kmd of political 
edifice, based though it was on the 
acceptance of the servile state by 
servile citizens and the destruction 
by torture and death of all oppo- 
neott of the fascist state 

Gsnaaa Natkaud Sodalftn 
For national socialism, the Ger- 
man form of fascism, no construo- 
bve political clauns can be made 
Discontent with the provisions of 
the Versailles Treaty and inepti- 
tudes of the Weimar Government 
paved the way for the emeigenoe 
of a fascist leader of Adolf Hitler's 


type Hitler's marvellous dema- 
gogy, added to the dissensions 
among the German Left-wing 
parties, and the penod of mflation 
all these made easy the path of 
national socialism Yet it was a 
movement built on the sands of 
slogans rather than on any rock 
of political philosophy One slogan 
It translated into action from the 
date of the establishment of the 
Nazi regime, 1933, and onwards 
not butter but guns By rearma- 
ment the national socialists solved 
Germany s bitter unemployment 
problem but at the cost till 1939 
of the standard of hfe of the 
German people and after 1939 of 
total war for the world and total 
destruction for Germany For the 
rest national sociahsm swept away 
the German trade umons, arrested 
their leaders, seized their funds, and 
turned them mto misbegotten 
guilds m a Laboiu Front even more 
blatantly a party puppet than were 
Mussohm's corporations 

Nazi Eoononlc AcUeTemeats 
Germany s achievements m the 
econtumc sphere both during the 
penod 1933-39 and dunng the 
war cannot yet be fairly appraised 
At present, the mistake is fir^uently 
made of dismissing everything 
German as either undeauable or 
stupid— itself a stupidity (pace 
Lord Vansittart) of no inconsider- 
able order No one in his senses 
would claim for the Western 
democracies that theu present 
monetary system, whether m Bnt- 
am or the Umted States, is socially 
equitable or even mdustrially eflB- 
cient Not a httle of the support 
which Hitler secured fiom the 
German workers came from then 
belief m the sociahsrir dement m 

aneMliam Tn Bw glmml the 



TOE NAZI REGIME 


abolition of tho fold standard was 
a sign of the tunes Oennany’s war- 
tune substitution of barter treaties 
for the long established practices of 
capitalist trade and the settlement 
of trade balances by a system of 
elaborate financial adiustments may 
long survive Hitlente Germany 

Agaui some of Dr Schacht’s 
measures as economic dictator were 
pioneering of which no fair estimate 
can be expected while the memories 
of war prevent judicial analysis of 
the events of the last decade But 
httle of the credit for Germany s 
achievements in the economic field 
goes to the National Socialist Party 
Not even prison and concentration 
camp the driving into exile of 
many of the country s greatest 
min^, can wholly destroy the 
genius of a nation to whose resource 
and inventiveness world industry 
and commerce owe so much 

The contrast between German 
national socialism and its improviz- 
ations and the elaborate govern- 
mental structure of the USSR 
could scarcely be more complete 
The latter has a poliucal philo- 
sophy behind it, ^ former had 
none The Soviet Constitution of 
1936 made a number of significant 
changes m the earlier Constitution 
of 1923-24 By the 1936 Consti- 
tution the Umon is to consist of 
deven soviet socuhst repubhcs, 
each of which has the right (at least 
on pqier) of free withdrawal from 
the Union The supreme state 
authonty is the Supreme Cbunal 
of the U S S R —this replaced the 
former All-Union Congress of 
Sovieta— whose term of office is 
four yean and whose meetings take 
place twice yearly This Supreme 
Gounol has two legislative cham- 


m 

ben with equal nghts, namely the 
Counal of the Umon. eleci^ on 
the basis of one deputy to thne 
hundred thousand of the population 
and numbenng, therefore, some 530 
deputies, and the Council of 
Nationahties, whose memben, some 
220 in all. consist of ten each 
from the Supreme Council of each 
Union republic five from each of 
the autonomous republics, and two 
from each autonomous province 
A conaliation commission arbi- 
trates between the two chamben if 
they clash Should no agreement 
be reached, the Supreme CouiKil 
would be dissolved and new elec- 
tions held 

At a joint session the two 
chambers elect a Presidium consist- 
ing of chairman, four vice-chaumen 
and thirty-one members This body 
has extensive adimmstrative powers 
as well as unportant executive 
responsibilities dunng those bcnods 
when the Supreme Councd is not 
sitting it can declare war and ratify 
treaties Moreover, the work of the 
Council of the People's Commis- 
sars, nominees of the Supreme 
Council IS under its supervision 
The Commissars m council act as 
the state executive and admmistra- 
tive body, correspondmg to the 
British Cabinet Under chairman 
(Marshal Stalin, see Fig 6) and 
vioe-chau-men, its twenty-two mem- 
bers include the Commissars of 
Defence, Foreign Affhirs, Foreign 
Trade, Railways, Water Transport, 
Commimications and Heavy Indus* 
try these commissariats are wholly 
to do with the federation of the 
various repuUics Ten other com- 
missanats, includmg those for 
Home Affairs, Justice, Health, 
and Food, act for both the ledanl 
union and for the mdividual repuh* 
lies Hie memben of the Presidium 
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avD completod Iqr the chairmen 
nqiectiv^ of the Soviet Control 
Commueion, of the Art Committee, 
of the Agncultuial Purchasing 
Commitlhe and of the Committee 
for Higher Education 
Under the Consutution's Bdl of 
Rights, Soviet citizens are guaran- 
teed the right to work, rest, and 
maintenance in old age, sickness or 



Rg. 6b Joseph Staim (1879-J^) 
Chairman of the CmmcU of the 
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mcapaoty , to be educated, to prac- 
tiaeany religion or none, to freedom 
of speech, press and assembly 
Women are equal otizens with men , 
citizens of all races and all naaon- 
ahties are equal under the law, 
polmoal and scientific refugees 
from other lands are guaranteed 
ac^um m the U S S R 
Provision is made for direct 
dections and seoret ballot m addi- 
tion to the Communist Party, trade 
muons, co-operative societies, youth 
organizations and cultural groups 
hive the right to put forward 


candidates Eteotonl representap 
tion as between town and country 
IS equalized under the previooi 
Consutution the halancre were 
weighted m fhvour of urban areas 
The Government hold aU land 
and all natural resources m trust for 
the people , collective farms are the 
exc^ion tenure may be held hy 
perpetual leasehold The exploita- 
tion of natural resources is the 
responsibility of state trusts State 
de^rtmmts operate air, rail and 
water transport, posts, telephones 
and telegraphs Industry is all but 
wholly a matter of state enterprise, 
private enterprise contributing less 
than one per cent to the country's 
total production As to the respons- 
ibilities of the citizens to the states 
military conscription is enforced m 
peace and war alike 
The admmistration of justice is 
elaborately organized The Sup- 
reme Court oftheUSSR isthe 
apex of a system of federal, repub- 
li«n, provmcial and local courts 
The Supreme Court supervizes lUl 
such ju^ial bodies, interpretation 
of laws IS left to the Presidium of 
the Supreme Council That Coun- 
cil elects the members of the federal 
courts for a tenn of five years, its 
Presidium can, on appeal, upset or 
reverse the orders and demons of 
the federal or republican Councils 
of Commissars OGPU (uutials 
standing for the Umted State 
Pobtical Department) was aboh- 
shed m 1935, and its powers trans- 
ferred to the then newly created 
Commiaaanat of Home AfEdrs 

Ihe Snceem of Sovistimi 
The USSR is totalitanan in 
so fiu* as the Communist Party is 
the only pohtical party recognized 
m the Soviet Umon Avitaldiffor- 
enoe between dus and the totalitaf^ 
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itokin of Ocnnany is tliit 
noD-piity caadidatis in Rmsit an 
freely elected to various ^Niblic 
offices. At annual congnsses the 
Conununist Party elects its Genatral 
Committee which in turn makes 
sebction of the Political Bureau as 
hs executive body. Although this 
and the Russian Government are 
not identical, there is no recorded 
case of a decision on poli^ made 
by the former being ignored or 
reversed by the latter. 

While Anglo-Saxon representa- 
tive democracy cannot logically 
stomach the totalitarian element 
in sovietism, only the foolish will 
deny that not only on paper has 
the U.S.S.R. a governmental system 
vriiich challenges comparison with 
the best, past or present. Before 
the tremendous years 1941 to 1945 
it could have been said that that 
Government and the Constitution 
providing for it had not yet met 
the testing times known to and 
survived by their counterparts in 
England and America, and not 
destroyed beyond redemptitm in 
France. 

For good or evil, the politically 
conscious workers of Britain are 
now convinced that in Russia men 
of their own class have set ih> a 
state machine second to none. 
The hammer and the sickle are 
symbols more significant to their 
d^ lives than the crosses of 
sahtt. A student of politics notes 
tUs, accepts it as a fkctor making 
fiir the strength of the Marxist 
appeal in this country, but is not 
necessarily himself convinoed that 
the alternative to capitalism is 

enmtnuniMn. 

The British Labour Party, a 
hMM-grown product, has a pro- 
gw u nsn e that a Mandat mteliectual 
can puli to pieoes as ineo n aisSBn t 


and IHofical. an aiffiir of patches 
and makeshills, of comprcDiiae 
and contradiction. Ihsoffirastfae 
inconsistent and illoiM Biitkb 
people appear to delight in patches 
and makeshifts and to thrive politi- 
cally on compromise, whether or 
not this is contradictory of political 
theory or previous political prac- 
tice, this would-be damnation may 
itself be regarded as praise. 

The BritMi ParilaMt 

There can be no more striking 
foil to the Soviet governmental 
machine than the British Parlia- 
ment. As has been seen— and the 
description applies to most of the 
world’s newer parliaments— the 
Soviet political system provides a 
beautifully tidy instrument of gov- 
ernment, each part dovetailed into 
the next, and the whole a logically 
functioning, effectively governing 
unit of legislature. Not so the 
British Parliament. Like Top^ it 
has “just growed.** Whereas aaqy 
parliaments owe their origins to a 
successful revolution, the Britirii 
Parliament, with the eaoepdon of 
the dvil wars (1642-45), owes 
its own to a process of elution, 
a growth by trial and error, that 
has known many failures and turned 
not a few of them into tried succes- 
ses. 

Hie British Parliament consiata 
of the Crown, the Lords Spiritual 
and Temporal, and the Commons; 
its two houses are the House of 
Lords and the House of Cknnmons. 
The source of its authority is sCili 
technically the Crown; for by the 
sovereign it is surmnoned, pro- 
rogued, and dissolved, and the writs 
for the election of its memben 
issued. It is not by the Prime 
Minister's but by the King's speadi 
at the State (Opening of Paitiameaf 
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(tee Fig 7) that the Oovemment 
of the day itates the leaaon for 
Fu'liameiit*t aumnioiiing and out- 
hnes the legulation to be intro* 
duoed Such legulation, althou^ 
passed by both Houses, requires 
the Royal Assent before it becomes 
law Technically, the sovereign has 
still the power to veto any sudi 
legislation, although constitution- 
ally the sovereign acts only on the 
qdvice of ministers Legidation u 
therefore enacted by the sovereign 
by and with the advice and consent 
of the House of Parliament Were 
the sovereign's power of veto 
exerciaed as has not been the case 
since the early eighteenth century 
loyalty to the monarchy, now so 
great, would be impaired— possibly 
to an irretrievable extent 

The Houw of Lords 

The House of Lords (see Fig 8) is 
more than a museum piece Mem- 
berdiip of the Upper House u by 
(1) hereditary n^t, (2) creation 
by the Crown, or (3) appointment 
to an Enghsh bishopric twenty- 
six "Lords Spiritual” have seats 
in the Upper House, while twenty- 
eight Irish peers are elected for 
hfe, and sixteen Scottish peers for 
the duration of Parliament The 
House of Lords was by the Parlu- 
ment Act of 1911 deprived of a 
number cf its powers it can no 
kmgsnnitiate legulation that would 
mvi^ additional taxation, it can- 
not throw out a Money Bill once 
that has been passed by the House 
of Commons, while any Bill, 
apart from a Money Bill, passed 
m three successive sessions by the 
Commons, becomes law after two 
yean, de^te rejection by the 
Lords 

Even so, the House of Lords hu 
very real powen It u the highest 


court of law m the land, among 
Its personnel are to be found some 
of thef^best brams m the country, 
expenenced in commerce, industry 
and the professions and, m recent 
years since the rise of the Labour 
Party and the elevation of a numbo* 
of Its members to the peerage, in 
not a few instances experienced in 
the way of life of the workers and 
aware of their needs 

It IS no difficult matter to set out 
a case against the House of Lords 
A legislative body having over 
seven hundred members of whom 
those who attend its debates with 
any regularity are some two score 
is both clumsy and meificient Its 
archaic usages and conventions, 
the very titles which quabfy for its 
membership-^ jug with a handle 
u functional, a man with a handle 
too often farcical — above all the 
hereditary principle all these are 
far from being m accord with 
either the letter or the spirit of 
rep'esentative democracy Even 
so the quality of the Lords debates 
u not seldom high, the mdividual 
contributions of the faithful few 
who take their duties seriously are 
often of considerable value, the 
permanency of tenure has its 
advantages as well as its disadvan- 
tages Because, however, it is the 
House of Commons that represents 
the people by whom it is elected 
and that should, and often does, 
carry out the people's will Labour's 
conference decisions to abolish the 
House of Lords m its present fonn 
undoubtedly represent the will of 
more than the politically oonsciouB 
workers as such 

In peace-time the Aill term of any 
one Fuliament is limited to five 
years, although the defeat of the 
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FIs. 7. Tht pageantry of government, Britain's Sovereign and his Consort 
kavmg the House ef Lords m thsur historic coach efier the State Opeidng 
gfFarhament Note the "Befeaters" (Yeoman of the Guard) mareUng 
behind the state coach in their picturesque and traditional costumes 
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Govenmient on any major imie 
normally mvolvaa an appeal to tlie 
oountiy at a gHieral election, 
sudi a mandate, too, must be 
sought at the end of any quuiquen- 
nuil term Parliament is Iqsally 
obliged to meet m session once m 
three years, it does in fact hold its 
sessions annually in peace and war 
alike By special legislation Parlia- 
ment during both the world wars 
extended its own hfe, such exten- 
sions covenng a year at a tune 
Thus the Parliament which was 
elected m November, 1935, remain- 
ed m being until May, 1945 

Us Party System 
The leader of the party acquiring 
a majority at a general election is 
mvited by the sovereign to form a 
government and cabmet In this 
cabinet government poLcy is debat- 
ed and decided, each cabins 
miniUnr is bound to support that 
pofacy or to resign if he can no 
looiBr give It that support Con- 
venely, the cabinet is responsible 
for ai^ and eveiy official action its 
individual members take Such 
collective responsibihty is funda- 
mental mBntish cabuiet procedure 
The British aystem of party 
politMi IS Bubgected to constant 
cntiosm, much of it facile It 
lardy occurs to the cntics that 
were party organizations to go, 
cabmet government would need to 
go also, for unless a cabinet can 
depend on the support of a nuqonty 
in the House of Commons, its 
days are numbered, while some 
land of groiipmg among men hold- 
ing views of the same kind is desir- 
able as well as inevitable The case 
against the more tynuuiical side 
of party organization is on firmer 
ground Party whips can be a poor 
figr gn mdivKhial mem- 


ber's oonsoence Yet any member 
persistmg m defying hu whip's 
instructions by votmg agamst his 
party m parliamentary divisions is 
dealt with by the withdrawal of 
the party whip, the loss of offiaal 
party (and financial) support at the 
next election and m ccMisequence 
probable loss of his seat whatever 
the party s fortunes generally On 
the other hand the whip’s work m 
keeping the party leadership in 
touch with the feeling of the rank 
and file is good in itself and demo- 
cratically sound The whips of the 
party in office are paid for their 
work, which includes the arrange- 
ment of the busuiess of the House 
The Chief Whip s contacts with 
the Pnme Mmister are close and 
constant that the Premier may 
receive frequent reports of the con- 
sensus of opinion among govern- 
ment supporters on this or that 
Item of cabinet pohqy The moat 
important fimcbon of the whips 
IS, however, to ensure proper 
attendance m debates, and a fidl 
muster of their party’s supporten 
m important divisions 

PuliauMutary Prooedm 
Every member, after electioo, 
takes the oath If the office n 
vacant, a Speaker is elected to 
preside over the House and to give 
rulings durmg debate and with 
regard to procedure, much as does 
the chaimian of an ordinaiy pubbc 
meetmg The Speaker’s powen 
aib considerable No member can 
address the House without hii 
ssJictioii, although the busuiess of 
' catchmg the Speaker's aye" is a 
less spontaneous aflhu* than the 
phrase suggests In so fiu as it fl 
the Speaker’s right to accept or 
rqject a motion to that end, he Gfli 
cut short a debate or permit It to 
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Fig. 8. The House cf Lords, showing the thnmes oeag>kd by t/u Kbig 
and Queen at the State Opening of Parliament. 


continue by his decision as to when 
a division shall take place. Ifecan 
call a member to oi^, order him 
to leave the House till the sitting 
be over, or **iiame'* him that the 
Ifouie itself may decide on the 
period oi Us suspension. To pre- 
serve his taipartiality he forgoes 
his own right to vote in a division 
and is thus unable to act directly 
Ibr his constituents. 

Hie difficuhy in the British as in 
any other democratic legislature is 
to reconcile the need to give free- 
dom of expression to every legisla- 
tor, which necessarily may involve 
hnig debates, and yet prevent those 
debates from becoming so lengthy 
that no dedaions are reached 
and no business is transacted. To 
secure the closure, a member with 
the Speaker's consent moves that 
**the motion be now put”; this, if 
carried, means that a division is 
taken on the point under debate. 
The Govenunent hu a Anther 


recourse— to the guillotine. By 
this device time given to a particular 
clause or section Of a BiH is ddh- 
itely limited; when that limit is 
reached, the debate ends and one 
or more divisions are taken on the 
outstanding clauses. The guillotine 
is a convenienoe to a Oown u nent, 
an abomination to an Opposition, 
and unpopular in the House 
generally which neverthriless accept! 
it as a necessary eviL Along udlb 
goM the kaaguoo 

for discussion, by wUch a whole 
series of amendments can be 
skipped at the discretion of the 
Sp^er or his deputy. 

Parliament’s primary function is 
to pass Bills: these may be either 
Mvate Bills (relating to private 
interests, as for example a Bill 
enabling a transport, gas, electricity 
or water undertiddng to extend its 
scope or its powers), or Public 
Bill^ relating to the geineral intenst 
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member; unleu the Govenmient by the Clerk at the uUe of the 
backf it, it rarely becomes law, Iltk of a Bill is over, the Bill 
whereas everytl^ k done to receives a Second Reading (usually 
ihdiitate the passing of a Govern- at a much later date) when the 
mao^promoted Public BUI. principle of the BUI is debated on 

WhiMi the fecmal First Reading the Uoor of the House. The House 
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c MM att im , ft. than foet to Com- 
imttae, that 18 either one of the half- 
doBBO atanding ooounitteei or, in 
the metance of the Budget or other 
Mon^ Bill, a committee of the 
vdiole House, to which on the 
CommonB’ duection other Bills 
also can be sent When the whole 
House sits as a committee, the 
Spesker does not preside It u 
the (faity of each committee to give 
each Bill sent to it detailed examina- 
tion, to study suggested amend- 
ments, accepting or rejectmg them, 
and to rqxirt through its Chairman 
to the Speaker the content of the 
Bdlifand as amended The Report 
Stage 18 entered upon when the 
Commons consider the Bill as 
rqMited to them during this stage 
odier amendments may be argued 
forandagainst The Third Reading 
reverts to a discussion of the Bill s 
fundamentals, during this no more 
than verbal alterations can be 
made Through its Third Readmg, 
the Bill goes to the Lords 

Private Bffls 

Ftooedure for Private Bills fol- 
lows that for Public Bills with 
relatively mmor variations designed 
for the most part to safeguard 
mlsrests differing from those of the 
undsrtakmg promoting the Bill in 
qiaemion. Parliament’s standing 
Olden provide that by public 
noboe and advertisement the pro- 
poeaUr made m the Bill shall be 
made known, that objections to 
them may be raised and considered 
Following the Fust and Second 
Readmgs, a committee, usually of 
fimr, *Minine« the Bill’s clauses 
judicuUy and m detail, and amends 
them if need be, hears counsel and 
witnesses, mspects the plans sub- 
nutted, and finally reports the Bill 
to Ite Commons where it passes 


through the same final stages as a 
Public BiH before reaching the 
Lords Private Bills can be mtro- 
duoed m the House of Lords (and 
often are, that the Ume of the 
busmess-burdened Commons may 
not be further encroached upon), 
like Public Bills they do not reach 
the Statute Book until they have 
received the formal Royal Assem 
given through the Lords Commis- 
sioners in the House of Lords 

Private Menbers’ Powcn 
Small opportumty as the private 
member has to promote legislation, 
only his own temperament can 
render him a mere rubber stamp 
for his party s use At question 
tune he can ventilate the grievance 
of an mdividual constituent or of 
a body of his constituents, he can 
question the minister in charge of 
a department as to any alleged 
uregulaniy or slackness m that 
department In debate he can bring 
to bear any specialized knowledge 
of his own to reveal flaws m, or 
suggest improvements to, the Bill 
under discussion In committee 
he can be constructive or destructive 
in his criticism and both may be 
of value to the state In the 
smoking and dining rooms of the 
House he can, if hw personahly 
permit, make himself sufficiently 
liked and respected even by his 
pohtical opponents for his wonds 
from the floor of the House to 
command attention In his con- 
stituency he can do not a httle good 
work which is outside party aad 
for the general benefit of his 
constituents For it must be 
remembered that a candidate, once 
dected, represents his constitnoBgr 
and not merdy the decton wImh 
holding his party’s views, havn 
voted for hun By being acoassiMf) 
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to ceostitiMBti wlisn tliv vait the 
House be cu help to srae the 
ordaery atnen eflgtherreeliation 
of the netuie of the work Perhe- 
meiit does session by session 

Peews of Mlnlslsn sM DepwtiMBSs 
So much for the pnvate member 
What of the cabinet mmister, v^t 
of the great state departments^ 
C Delisle Bums has well said 
*Tbe daily activities of admim- 
Btrative or official bodies are more 
important than occasional l^is- 
lation or the acts of a judicature, 
for government u now a continuous 
process, not an occasional mter- 
vention or corrective** The less 
thoughtful, less knowledgeable 
cynic IS wont to say that Govern- 
ments come and go, the Cml 
Service remains, and IS the countiy*s 
permanent nder The measure of 
truth m this lies m the fact that m 
Bntam the state is now manager 
of a score of vast businesses and of 
a host of employees Moreover, 
whereas m the U S S R the state 
has all but abolished pnvate enter- 
pnse, m Bntam the state*s activities 
need to be prosecuted with a 
constant respect— often all too 
great a resp^, some assert— for 
the activities of pnvate enterprise 
Any citunn has the right to mduce 
any member of Parliament to ask 
questions in the House about the 
work of any state department bi 
effect these departments have 
not only the annual check by 
govemraent auditors but a con- 
tinuous check by citizens through 
their elected representatives As a 
result of this, the nunister m charge 
of a department has, with the avil 
servants whose chief he is. not only 
toaee that the department's work is 
done, but to be m a position to 
giwB an account or a dsAnoe of it 


on any day while Pnrhamcwt ids. 
Thus, ahhough the charges of 
bnreaucracy levelled agamst state 
enlerpnae are not altogether witb- 
out foundation, the trend m state 
enterprise is to vest control not 
m Qvil Service bureaucrats but m 
technically competent and seou- 
indqiendeot Boards Recruitment 
of the Civil Service generally by 
open competition is some safeguard, 
too, apunst an mcessive bureau- 
cratization 

A health-insurance card or an 
old-age-pensioner*B book, an unem^ 
ployment-msurance card, a "pay- 
as-you-eam** mcome-tax statement 
m a pay packet these are symbols 
of three of the great state depart- 
ments Health, Labour and the 
Treasury, with the newly fcmned 
Mmistry of National Insurance 
also implicitly indicated The 
average citizen is acquamted with 
httle more than the symbol of the 
amount and complexity of the work 
mvolved admmiirtratively he has 
little knowledge The postinan*s 
double knock, the schoolchild*s 
report, the sight of a service or 
police uniform these are evidence 
of the work of the Postmaster- 
General, the Mmistiy of Education, 
the Lords of the Adnuralty, the 
Secretary of State for War or Air, 
the Home Secretaiy Whoarethese 
functionaries'’ What is theu* work, 
and what is the work of otlm of 
their wiinifty-r mi coUesgues? 

When a party leader sucoessfiil at 
a general election forms his govenr 
ment, he becomes not only Pnae 
Mmister but nonnaUy also Ftait 
Lord of the Traasmy, the Load 
Treasurer of England, to pas 
bun the pwturesque title of the 
endy holden of his offiosb an efflee 
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mititiited m 1612. Hie Pint Lord. 
tofBttaer with the Junior Lords of 
the Treasury, is responsible mainly 
for the pohucal aide , the Chanoellor 
of the Exchequer is m charge of the 
financial side The Chancellor’s 
tadc IS to receive the estimates of 
the state’s spending departments, 
to apixove of them or to whittle 
them down if he considers them 
excessive or disproportionate to the 
public funds available, and having 
thus arrived at the total figure of 
natioiul spending to arrange that 
the state’s collecting departments 
shall raise sufficient revenue to meet 
the country’s expenditure for the 
year These two senes of estimates 
are detailed in papers which, collect- 
ively, form a budget in the ordinary 
sense of the term and, when laid 
before Parliament by the Chan- 
cellor of the Exchequer, are known 
as the National Budget, the Budget 
for short This, embodied in the 
Money Resolutions and presented 
m the Fmance Bill, is debated by 
the House, rcgected or accepted or 
amended, and eventually becomes 
the Finance Act of that year 
Dunng 1939-45, total war saw 
the British Government use finan- 
cial policy m a fashion and to an 
end that would have appalled 
kUsBer-fiure Liberalism of last cen- 
tury The subsidizing of necessities, 
the control of prices, and the many 
ways m whidi private expenditure 
was severely restricted, did much to 
bnng It about that the national 
lesouroes were used only to serve 
the national purpose, the successful 
waging of tte war This use of 
flnimcud policy did not end with 
the war or Its immeduite aftermath 
IncKlentally, it may be menboned 
that the gieiuest and most benevo- 
lent of the frauds a government has 
pnctisad on a people has been the 


various Savmgs Weeks— **Winp 
for Victory,** **War Weapons,** and 
the rest Not one of thw directly 
contributed a single additional 
weapon to the nahomil armament, 
they served theu* purpose no less 
ad^uately In fact, the National 
Savings Movement gathered about 
£10 000 imllion out of the con- 
sumers’ hands and made it available 
for government expenditure 
It IS the mark of a good Chan- 
cellor of the Exchequer when both 
national expenditure and national 
revenue approximate at the end of 
the financial year to the forecasts 
made in the Budget British peace- 
tune Budgets have been remarkably 
successful, when judged by this 
entenon Cntics, however, assert 
that this success is dearly bought 
that to obtam it the Treasury 
tyrannizes over other departments 
by Its power to grant or withhold 
finance and thetefoie moulds if not 
dictates policy British Budgets as 
mere book-ki^mg on a colossal 
scale are the admiration of the 
finance ministries of the world 
The organizabon of the Treasury 
IS complex Sufficient here to state 
that dim are three mam divisions 
the Policy Division, where pcrii^ is 
studied from the finance angle. 
Establishments, responsible for 
Civil Service staffing. Supply, con- 
cerned with the estimates The 
Treasury has mechanism, too, for 
the minute scrubny of the public 
finances It is responsible for the 
coUeebon of the public revenues 
and management of the Inland 
Revenue staff 

The FI^SIi« Sardeis 
The Admiralty, the War Offloe^ 
and the Air Ministry are tha 
departments govermng the fightmi 
forces. The Air Mmistry, fonned 
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in 1918 and oontroUmg the then 
Royml Flying CorpB and the Royal 
Naval Air Service, la the junior, 
and the Admiralty adminieleniis 
the Royal Navy and the Royal 
Marines is the senior (the Board 
of Admiralty itself is over one 
hundred and twenty years old and 
successor to the oentunes-old Navy 
Board) The Army Council, the 
War Ofiioe’s supreme administra- 
tive body, datmg from 1904 only, 
with its membership of eight, en- 
sures that the Army shall be respon- 
sible to Parliament, m the Air 
Ministry the Air Council performs 
the same function for the Air Force 
In addition to the responsibility 
of the fighting forces there is the 
Prime Minister's responsilMlity in 
his capacity as Minister of Defence, 
and the co-ordinatmg machmery 
represented by the Committee of 
Imperial Defence 

Home Aflalrs and Labow 
In peace-time the activities of the 
service departments are remote 
from the private citizen, other 
departments of state directly influ- 
ence his daily hfe The Home Sec- 
retary is the normal intermediary 
between the Sovereign and his 
subjects His department is also 
concerned with among many 
other things the mamtenance of 
law and order, and many aspects 
of the administration of jusuce, 
police forces, prisons and other 
places of civilian detention, the 
liquor trade, suppression of the 
white slave trafBc, supervision of 
such widely s^rated activities as 
vivisection and bird snaring, regis- 
tratKMi of electors, conduct of 
gsDBFal and local elections But 
smee 1939 the inapection of fac- 
toncs and workshops, mdustnal 
disputes, administration of employ- 


ment wrrhangrs and such mstlen 
as the direction of young msn imo 
the flghtmg forces have been dealt 
with by the Muiistry of Labour. 

Seatthh and ladtaa AMn 

The junsdicUon of the Home 
Office does not extend to Scotland, 
which has its own Scottish Office 
and Secretary of State This, and 
tlw India Office, which fmms the 
Imk between the Government of 
the Umted Kingdom in London 
and the Government of Indui m 
New Delhi, are two typical British 
experiments m attempting to meet 
the varymg needs of two parts of 
that strange conglomeration of 
commuruties, the Bntish Common- 
wealth of Nations The history, 
past and present, of both these, 
provides evidence of the spontane- 
ous growth of British govemmental 
bodies, and of the regection by the 
political gemus of the nation of any 
cut-and-dned formula for the fram- 
ing of its democratic institutions 
A Secretaryship of State for Burma 
exists, and is a separate office, 
although normally held by the 
Secretary of State for India 

Education and Trade 

The Board of Education became 
a Mmistry in 1944 The Educatioa 
Act of that year, which achieved a 
minor revolution m En^ish schools, 
and the advent of the spartan post- 
war years with theu- demand that 
all national skills and talents shall 
be tramed and used to the full, 
require the Ministry of Education, 
always the ministry of youth and 
hope. to become more than ever 
the ministiy for the ripemng and 
flilfilment of youth’s potentialittes. 

Like the old woman of the 
nursery-rhyme shoe, the Board of 
Trade, formed m 1786, has a host 
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of iratemal raponfibilitiet, uiciod- 
mg both public and pnvate bodm 
The British capitalut ayalam create! 
a iiever<eD(lmg lenee of problemi 
ansiiig from the need to recomile 
public and pnvate interests, with 
wtaidi the Board of Trade must 
deal Its President is rarely a 
popular minister, and the measiue 
of his unpopulanty is not seldom a 
cntenon of his faithfulness as a 
watchdog for the public mterest as 
agauist the smash and grab activities 
of irresponsible commercudists 

Feielp aed Eaipire AflUia 

The Foreign Oflioe, least demo- 
cratic of the state departments 
ilhistraies the aristocratic dements 
m the Bntish political and social 
hotdipotch at both their best and 
their worst In 1782 it inherited the 
duties of the oddly named Secretuy 
for the Northern Department of 
Europe Its function k to handle 
conunuiucauons between Great 
Bntam and foreign govemmatts, 
and also the heavy coirespondenoe 
with diplomatic and consular 
agents, and to obtain through its 
ambassadors, legates, and repre- 
sentatives generally, the mformation 
upon which the cabinet can base 
Its foreign policy Too much social 
top drawer and over many old 
school ties have too often made the 
British diplomat, unpressive figure 
though he has frequently been, an 
imtatmg and inexplicable person 
to the more democraticaUy minded 
peoples of the world, and an mcar- 
nation of class privilege and class 
dudnction to the more politically 
conscious demenu among the 
BMish woilcers 

However, the Labour Party has 
already produced two great Foreign 
Secretanes, Arthur Henderson and 
Ernest Bo^ both of whom came 


ftom workmg^laas homes In 
addition, entry into the diplomatic 
service IS now by open competition 
Govmiment truisactions to do 
with the Colonies were, until 1801, 
the affair of the Home Secretary 
From 1801 to 1854 they were among 
the duties of the Secretary for War, 
m the latter year a separate Sec- 
retary of State for the Colonies was 
created In 1925 all business con- 
nected with the self-governing 
Domimons, induding Eire, and also 
that to do with Southern Rhodesia, 
Basutoland, the Bechuanaland 
Protectorate and Swaziland, was 
transferred to the newly created 
Donunions Office, which is respon- 
sible also for the affairs of the 
Imperial Conference 

Health and Local GofwnsMnt 
The Ministry of Health, bom m 
1919 of the Local Government 
Board, i> the medico among the 
great departments It seeks to 
conserve and lengthen hfe and to 
improve public health expectant 
mothers childrep and young per- 
sons, luiuitics and mental deficients 
are among its many protdgds to 
whom especial attention is given 
It IS also respcmsible for housing 
and is concerned, broadly speakmgi 
with the structure and finance of 
local government 
Although the spotlight of public 
mterest tends to be focused on 
nauonal pohtics as opposed to local, 
thefdauvely recent policy by which 
the central govenunent makes use 
of local authorities for the admus- 
istrabon of Acts to do with housmg, 
health and sumlar public concerns 
has given local government steadily 
increasuigimpoftaiioe Theeiector, 
as such, uses his parliamentaiy vote 
normally only once m five ysan, 
and the political worker is active 
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only mteom^ At tniAiAl electioii 
tnnei with, if he u «eiow, paxty 
work m the comtitueocy taking up 
a modicum of his lasufo Never^ 
theless, a atizen can, and often 
does, devote half or more of his 
spare tune to public afliurs as a 
local councillor, acting <» various 
ccunmittees or other public organ* 
izations What then of local govern- 
ment in Bntam'^ 

The subject is an immense one 
Books dealing with it fill the 
hbranes, and constitute a hbraiy m 
themselves The greatest political 
dassics of our days, those of Sidney 
and Beatnce Webb, deal with it 
comprehensively and with gemus 
So unlikely a gemus as George 
Bernard Shaw was content to per- 
form long spells of patient drudgery 
as a Vestryman of St Pancras No 
more than a mere shadow of an 
indication of the importance and 
scope of British local government 
can, unfortunately, be given here 

Htataiy of Local GovwuMt 
Local government is of necessity 
subordinate to national government 
educh mterprets as well as institutes 
the statutes affecting local authori- 
ties Elizabeth's reign saw the first 
aenous attempts made to organize 
local affairs these m the mam were 
entrusted to the Justices of the 
Peace. Itwasanlymthemneteenth 
century, when the unpact of the 
Industrial Revolution was makuig 
Itself fdt upon many sides of the 
national hfi^ that a real effort was 
made to grapple with local govern- 
ment pfobkins and to set up 
machiiiwy capable of dealing with 
them. Some landmarks ladude 
the Poor Law Amendment Act, 
1834b which attempted to system* 
ali» poor rehef by the appomtnieot 
of acential auth^y to administer 


It, 1835 saw the Muanpal Cotpoi^ 
ations Act which regulated voteo* 
rights and restricte d the old prm- 
leges of the borough freemen of 178 
muniapahtMs, the Public Health 
Act, 1848, which made sanitation 
the responsibihty of the local 
authonty, and the sunilar but man 
comprehensive Act of 1875 which 
extended both the powers and the 
duties of local government bodies , 
the Reform Act, 1867, which 
enfranchised a large body of mduip 
trial workers, while the setting up 
of the Local Government Board 
was a modest anticipation of the 
Muustry of Health vduch m 1919 
took over the duties of the 
Government Board and was equip- 
ped with greater powers and wider 
authonty The Reform Act, 1884b 
enfranchising agricultural labour* 
ers, was followed by the Local 
Government Act of 1888, some- 
thing of a minor Magna Oarta m 
that for the first time the counties 
acquired county councila, formed 
by democratically elected represent- 
atives m place of those nominnfe. 
the Justices of the Peace, whose 
natural outlook was varyingly 
feudal rather than democratic. 

The later Local Government Acts 
of 1894, 1929 and 1933 indicate how 
new social needs have arisen and 
how attemptt have been made to 
meet these by the provision of new 
social services Moreover, each 
new Act has had to be fiamed with 
some reference to the one need that 
dommates the rest that the burden 
of local taxation, that IS rates, Shan 
be as far as possible equab^ as. 
between poor authonty and ndL 
and between town a^ country 
How crucial is this last question 
csn be tfeaned from two fimlt 
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in the yenn immediatdy before the 
Second World War rates varied 
firomls to 30s in the £, according 
to the area in which they were 
coUecled, again, Westminster with 
Its population of one hundred and 
thirty thousand had a rateable value 
of £10i million, while Poplar, with 
one hundred and fifty-five thousand 
inhabitants had a rateable value of 
just over three-quarters of a million 
and a rate (such as in 1936-1937) 
of 18s in the £ as against West- 
nunster*8 9s lOd 

Local GkirniuneBt Finance and 
Stnictan 

Defimtions of ‘*rate** and *‘rate- 
able value” become necessary A 
rate is a local tax paid the 
occupier of immovable property 
(that IS houses, business places, 
lactones, etc ) based on the assessed 
•nmial value of that property, that 
value being the amount of the rent 
for which it IS assumed it would be 
let yearly The local authonty 
makes the assessment, the total of 
such assessments of all properties in 
Its area is known as the authority’s 
nteable value Estimates havmg 
been made of local expenditure for 
the coming year, total rateable value 
divided by total expenditure fixes 
the rate per £ of assessed value 
winch the occupier has to pay 

It needs to te stressed that the 
rate is the one tax a local authority 
can levy, all taxation of income, 
commodities (including such com- 
modities as entertainment) and 
rights (such as that of dnvmg a car 
cr* possessing a gun) being the 
pierogatives of the state At the 
came tune the rate is not the local 
jaithonty's sole source of revenue 
Oovemment grants made from 
state revenue provide one-thud of 
the cost of local sennces. Of the 


total expenditure, mduding that on 
local soaal services, approximately 
one-fifth is contributed by the state. 
Of the remairung four-fifths, rents 
and tolls, dues and vanous kmds 
of fees provide rather less than, and 
the rates rather more than, half 

The citizen who, as a councillor, 
serves on a borou^ an urban or a 
rural distnct counal, and particu- 
larly if he be a member of the 
finance committee, finds how dove- 
tailed local and national finances 
are, and how complicated the 
finanaal adiustments that need to 
be made as between local and central 
governments on matters such as 
education, housing and health 
services where the functions of each 
overlap those of the other 

There is a kind of pyranudal 
structure about local government. 
Administration is shared by county 
councils, borough councils for both 
county and non-county boroughs 
(any newly created county borough 
needs to have fifty thousand popu- 
lation as a minimum), urban dis- 
trict and rural district councils, and 
pansh councils County councils 
and county borough councils with 
equal powers have authonty over 
the lesser councils thus the county 
rate is a pnonty local government 
charge on the revenues of an urban 
or rural district or parish council; 
while such authonues have no 
power to impose a similar levy on 
the county council 

As with national so with local 
government, Bntain has lost mudi 
as wdl as gamed something by the 
fhct that she has had no revolution 
Budi as the Freodi or the Russian 
with which to wipe the pobtical 
slate dean; that m has than two 
hundred yean Bntam has made the 
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chang e over ftom her agnailtiir^ 
preoccupetioiis to the highly organ- 
ized mdiistnalisin of today, and 
adapted her political and social 
need to the event and after it 
Bntain has lost something by the 
fact that her genius is for improvisa- 
tion rather than for long-term 
planning, that planning has been, 
and to some extent remains, so far 
outside her normal approach to a 
need or a situation that even now 
to a big and influential section of 
her people planning IS suspect Her 
planners are too often self-con- 
scious, aware of hostility expressed 
and unexpressed and hand^pped 
by a national heritage and tradition 
In this tradition feudalism is valued 
for Its picturesqueness and wrongs 
are defended as rights because they 
have the sanction of the centunes 
Nowhere can this be more plainly 
seen than m the facts of London 
local government and the problems 
London s governors have to face 
The pattern of London and its 
government is the pattern of British 
local commumties and their rule 

Dm Qty of Lonim 
London' A marvel and a mess, 
not one town but many, a clearing 
house for the world m trade and 
finance and the abiding place of 
aght million people such a com- 
mumty might well provide a local 
government nightmare for anyone 
but a mad Britisher At its heart 
IS the square mile of the Qty. 
where hatf a milhon work by day 
and some ten thousand only sleep 
by m^t (the war modified these 
figures, but only temporarily) this 
focal London is for the most part 
ruled by the Qty Corporation The 
City'b fnemen compose this corpoi^ 
atum and are the City's only local 
eiecton The Corpondion has not 


erne but thiee counods TheCouit 
of Common Council, presided over 
by the Lord Mayor, has 206 Com- 
mon Counollon elected annually; 
Its twenty-five Aldermen, elected 
for life, form a second governmg 
body, the Court of Aldermen, 
whe^ rights mdude control of the 
Qty's histone hveiy Companiea. 
Finally , the Court of C)dmmon HtJ], 
with its membership restricted to 
the Liverymen of th^ Companies, 
elects the Sheriffs, the Qty Cham- 
berlain, Remembrancer, and ksser 
oflkers, and noimnates the last two 
candidates for the Lord Mayoralty. 

Dm ComUj of Loadsn 

Radiating from the Qty north 
and south of the Thames is the 
Admmistrative County of London, 
which smoe the Local Ooveniment 
Act of 1888 has covered 117 square 
miles with a population approach- 
ing four and a h^ milhons m 1939. 
Thirty separate pubhc bodies-^ 
twenty - eight metropohtan bo- 
roughs, the Qty Corporation and 
the London County Council, of 
which the last is incomparably the 
most important--arB charged with 
the local government of this wide 
area Greater London with its all 
but seven hundred square miles and 
eight milhon population is the area 
served by the Metropohtan Fohoe^ 
most of which ground has the 
Metropohtan Water Board as its 
water suppliers Widest of all is the 
London Passenger TranqxMt 
Board's area^l,840 square miles. 

DW L.C.C 

County Hall, the London County 
Council's parliament house, houses 
a legislature whose revenues and 
expenditures are greater than those 
of many of the world's smaller 
states Dm Couned's penonnel 
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colwiiti of diiifimi. twenty alder- 
IMO, end 124 oounciUon (lee Fig 
10) HwoomiaUon, elected directly 
by tbe retepeyen for a three-year 
tenn, man the vanoue committees 
through which the Council exerciaes 
Its powers, subject to strict rules 
and the reservation to the Council 
Itself of decision m matters of 
principle The most important of 
these, the Finance Committee, a 
body with wide statutory powers, 
estunated for a total expenditure m 
1945-1946 of £4S1 million of which 
£18 million was to be raised from 
rates Its accounts showed a net 
debt of over £80 million, including 
£52} miUion m respect of housing 
TheM huge figures indicate that the 
London County Council is the 
prunpal revenue-raismg body for 
all the Administrauve County's 
local authorities 

The Second World War added 
the otganizauon of avil defence to 
the General Purposes Committee s 
duues, the EducaUon Committee 
18 responsible for an expenditure of 
some £14 milhon (the 1944 Educa- 
tum Act will ultimately vastly in- 
crease this figure), and the main- 
tenance of some 1,100 elementary 
and 240 secondary and technical 
schools, evening uistitutes and 
training colleges, attendmg which 
are more than seven hundred 
thousand pupils and students The 
Hospitals and Medical Services’ 
Committee mamtains seventy-five 
hoqntals, accommodatuig 36,400 
patients and requmng nearly £7 
miUion a year for maintenance 
The Housing and Pubhc Health 
Committee admuusters the vanous 
Ifouamg Acts m so far as they 
concern the London County Coun- 
cil area Before the war mtervened 
this Committee was committed to 
an otpenditure of £50 milhon for 


slum clearance and rehabilitation 
to be spread over the years 1934- 
1944, and it is responsible for the 
metropohtan mam-dranage tystem 
oovermg 179 square miles, and 
served by 400 miles of sewers, 
twelve pumping stations and five 
sludge vessels 

This IS but the beguming of the 
catalogue of the London Ckiunty 
Coimcils committees The Lon- 
doner proud of his city, the Bnton 
proud of his country s capital, will 
find even a casual study of the 
activities of the London County 
Council full of amazement, full of 
fascination The provision of a 
public wash-house m a suburban 
back street may not be the most 
majestic expression of democrat 
m action it means more to a free 
people however, so far as general 
principle is m quesuon, than the 
most mumficent gift of the proudest 
of public buildings by the most 
ben^olent of despots 

Local OmbmeHs and ScrvioM 

It was the Local Government 
Act of 1888 which created the 
London County Council , while the 
Local Government Act of 1899 
transformed the various metro- 
pohtan vestries mto twenty-eight 
Metropohtan Boroughs, of which 
Westminster, a year later, became 
a city The twenty-seven boroughs 
have each a council with a mayor 
and, according to size, thirty to 
sixty councillors elected tty direct 
local vote, and five to ten aldermen 
(then number beuig one^ixth that 
of the qpuncillors) elected by the 
councillors themselves The coun- 
als of towns which have no borough 
status, of urban districts, ru^ 
districts and of parishes follow the 
same British pattern they give the 
avi04ninded Bnton, whethw man 
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Fig. 10. The London County Council In session at County Hall. This 
authority controls greater revenues and influences the lives of more people 
than many oj the world's sovereign states. 


or woman, the opportunity to play 
his part as representative or elector 
in the quiet drama of democracy at 
work. 

On the back of any Rate Demand 
Note will be found set out a state- 
ment of how the rate is allocated 
against the services supplied by the 
urban or rural council on the one 
hand and the county council on the 
other. Die district council is respon- 
sible for housing (in most instances), 
water, sewage disposal, scavenging 
and (in war-time) air raid precau- 
tions; the county council for do- 
mentary and higher education, 
public assistance, police, hidiways 
and bridges, and public health. In 
the body of this statement is a 
lefbrence to ‘'government grants 
under the Local Government Act, 
1929,** and the Demand often con- 
dudes with a note of aervioes, and 


the rate allocations for them, 
administered by “Precepting 
Authorities” other than the county 
council. On the face of the Demand 
is a reference also to the Rating 
and Valuation Act, 1925. 

Die two Acts quoted are the key- 
stones of modem local administtar 
tion, that of 1925 concerned with 
the local machineiy for revenue- 
raising; that of 1929 relating on 
new lines the financial relationshqi 
of state and local authority. Under 
the 1925 Act the Boards of Guard- 
ians lost their fimctitm of fixing and 
collecting rates, while the county 
borough councils undertook this 
dual task in their own ueas, and 
municipal borough councils, urban 
district coundb and rural district 
councils were charged with tte 
collection of their own rates and of 
the county rates for county ssrviess 





324 


INTRODUCTION TO POUHCS 


Midi u those indicated above: m 
technical language the county pre- 
the urban distnct councils and 
the rural district councils. 

the Ratii« Syitaai 
The worid slump of 1929 on- 
wards had Its direct mcidence on 
local rates. The item “Public 
Assistance” became so heavy in 
some of the worst-hit urban areas 
that even a sky-high rate failed to 
raise the revenue required More- 
over mines, railways, docks, canals, 
factories and workshops tended to 
be m just those poor workmg-daas 
areas where unemployment and its 
cost were highest. It followed that 
businesses engaged in export and 
fhoed with ever-growing competi- 
tion for the dwmdling trade mar- 
kets of the world had the additional 
hardship of huge local taxation 


burdens, equally, British agricul- 
ture, struggling to mamtam itself 
agamst the competition of cheap 
imported food, suffered from a 
similar burden. The 1929 Act, 
therefore, wholly de-rated agn- 
cultural land and buildings, and 
reduced by three-quarters rates on 
buildings used for purposes of pro- 
duction (as opposed to distribution), 
and on railways, docks and canals, 
with the stipulation that the latter 
should take advantage of the 73 per 
cent rate relief to reduce their own 
charges to commercial undertak- 
ings 

Such drastic de-ratmg meant a 
scnous reduction m the mcome of 
local authorities, estimated through- 
out the country at some £24 million 
A further reduction of about £16 
million was made by the abohtion 
of state grants m aid for all services 



ng.lL TkeFttlaeeef Peace at The Hague, teat ef the httematioHai Court 
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other than education, houaing, 
police and, to a lunited extent, 
roads To recoup local government 
bodies for their total loss of £40 
milhon. Exchequer grants amount- 
ing to that sum were made, to be 
allocated the local authorities 
themselves 

The end of the Second World 
War on August 14 1945, saw 
Bntish local government faced 
both by the most tremendous crisis 
m Its history and by its most mag- 
nificent opportunity Thesoluuon, 
or rather senes of solutions can 
come only nationally Enemy action 
has destroyed hundreds of thou- 
sands of houses and depreciated the 
worth of millions more upon the 
net annual value of which local 
taxation IS based Even before 1939 
the provision of houses was much 
below social requirements, slums 
shortened and impoverished lives, 
poor quahty buildmg robbed the 
people of much human happmess 
It IS impossible, then, that rates as 
hitherto levied can ronam the basic 
source of local government revenue 
Vanous alternatives have been pro- 
posed, indudmg that of a local tax 
on land values or some form of 
local mcome tax This is not the 
place for an analysis of such pro- 
posals, still less IS It the place for 
prophecy Enough that the gemus 
for self-government, local as well 
as natiorud, of the BnUsh people 
has now both the need and the 
opportunity to make full use of the 
devoted research of those great 
authorities on local government, 
Sidney and Beatrice Webb 

Irti— rteaal GevsnaMSt 

No outhne of pohtics can be 
ccenplete without some brief ao- 
oount of men's attempts at mter- 
natmnal goveiiimenL llieRoiiuui 


Empire, the Holy Roman Empiie. 
and the Bntiah Empire, the Hague 
Conference and the Hhgue Palace 
of Peace (see Ftg 11), the first 
League of Nations with Geneva as 
a world pohtical metropolis and a 
focal point of mankind's hopes of 
world peace, the San Franciseo 
Conference and the Charter of the 
Umted Nations to v4iich more than 
fifty Governments have given theu 
adherence all these represent not- 
able examples of humamty's grop- 
mg endeavours to realize m practi- 
cal pohucal form something of the 
centuries-old ideal of world brother- 
hood and imiversal peace The pox 
RomanOt always uneasy at the pen- 
meter of Rome's wide-flung empire 
and rarely untrouUed at the centre, 
did endure for four hundred years. 

The British Omoawmldi 

The Constitution of the Bntidi 
Empire was radically altered after 
the passing of the Statute of West- 
minster in 1931 The Empire's slow 
and typically British evolution had 
at last begun to prove that empire 
and democracy were not mutually 
excluding terms The Bntiah 
Commonwealth of Nations, which 
IS the more accurate descnption ci 
the Bntish Empire datu^ from 
1931, IS a unique experiment which 
politicuus the world over can — 
many do— study with profit What 
then was the Statute of Weat- 
nunster, that portentous Act for 
which history has no precedent? 

Beconung law on December 11, 
1931, It formally ratified oertam 
declarations and resolimons of the 
Inqienal Conferences of 1926 and 
1930, m which Great Bntam and 
Nordiem beland, the Dommioos 
of Osnada, Australia, New Zealand, 
South Aftica, the Inah Ftee State 
and Newfoundland took part. The 
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1926 Conferanoe defined these 
Doaumoas as ''autonomous com- 
munities withm the British Empire, 
equal m status, in no way sub> 
ordiiiate one to another m any 
aspect of their domestic or external 
affiurs, though united by a common 
ali^umce to the Crown, and freely 
associated as memben of the 
British Commonwealth of Na- 
tums ” The defimbon was further 
daborated “Every self-govenung 
member of the Empire is master of 
Its destiny In fact if not always m 
form. It IS subject to no more com- 
pulsion vdiatever *' 

By the same Conference's deci- 
sion the Dommions* (jovemors- 
General became rqnesentabves of 
the ftitish Crown and not of the 
British Government, while it was 
laid down that “it is the right of the 
Government of the Dominion to 
advise the Crown m all matters 
relabng to its affairs *' The Domi- 
nions’ right withm certam limits to 
make treaues was recognized . of the 
SIX Dominions all but Newfound- 
land (which m 1933 temporarily 
lost Its Domimon status, restora- 
tion of which IS now being pressed 
for in recognition of Newfound- 
land’s devobon to the Bnbsh 
Commonwealth’s cause m the 
Second World War) had mdepen- 
deot seats m the first League of 
Nabons 

The Impenal Conference drafted 
the Statute of Westminster which 
swept away the last hinitations on 
Donumon freedom by de«>«r»ng 
that no Act of the Bntish Parlia- 
ment shall extend to a Domimon 
unless that Domuuun itself has 
requested and consented to its 
enactment, it repealed the Colonial 
Uws Validity Act, 1865, which 
pronounced that any legislabon by 
a Domunon parliament was void 


It conflicted with any Act passed m 
the mother countiy, the Statute 
further declared that any Dommion 
parhament has flill powers to make 
laws with extra-temtonal efiect — 
m other words, to control, like a 
sovereign state, acts of its nationab 
beyond Dommion territory 

The Tested ComBonwealth 

In 1931 the cymcal, while giving 
high marks to the Statute of West- 
minster as a document which on 
paper earned imperial devolubon 
to an unparalleled length, quesbon- 
ed whet^ an imperial emergen^ 
like a second world war would not 
inevitably see that document treated 
as “a mere scrap of paper,’’ to 
quote Chancellor Bethmimii-Holl- 
weg’s phrase of 1914 m relabon to 
the treaty guaranteemg Belgium’s 
neutrality Within eight years the 
Second World War had begun, and 
despite nearly SIX years of desperate 
stram such as no empire had 
previously undergone and survived, 
the Statute of Westminster was 
honoured 

The acbon of the Irish Free State 
m exercismg her n^ht unda* the 
Statute to remam neutral put 
Bntish good faith to one of the 
hardest of tests As Mr de Valera 
freely admitted m May, 1945, that 
test was passed with honours To 
the student of mtemabonal govern- 
ment the fact that Eire was not 
coerced despite Bntam’s desperate 
need to use the southeni Insh ports 
will be an event of far-reaching 
importance m the years that he 
ahead 

Wars have been won and lost 
many tunes before m the world’s 
history— the resurgenoe of Gennany 
between 1918 and 1939 shows that 
drfeat can be es temporary as 
victory may be ephemeral What 
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Fig. 12. President Woodrow Wilson (left) driving through Paris vdth 
Raymond Poincare^ then President of FrancCt In 1919. Wdson gave to the 
world a new hope of peace with his Jamous Fourteen Points^ and with the 
League of Nations of which he was one o) the pnna^ eaddteets 


u new in world history is loyalty to 
law by the leading member of a 
commonwealth of nations which, 
taking the short view, it would 
appear had very much to gam by 
the breaking of the law 

He UagM of NatkMi 
The vindication of the Statute of 
Westminster, perhaps the greatest 
of all the British Spire's moral 
tnumphs, contrasts notably with 
the failure of the League of 
Nations Perhaps never has a 
human institution been the focus of 
more of mankind's hopes or the 
cause of such bitter human dis- 
appomtment as was the tragic 
League. The idea oi the League 
belonged to no one man or nation 
But for the realiiation of that idea. 


as embodied m the Covenant of the 
League of NaUons drawn up by a 
special comnussion of the 1919 
Peace Conference under the chaiiw 
manship of Woodrow Wilson (see 
Fig 12), the latter, then President 
of the United States of America, 
put the world mto his debt. It was 
Wilson who was author of the 
famous Fourteen Pomts upon 
which the 1918 Armistice was based, 
and Wilson who m the fourteenth of 
these pomts declared that a “general 
association of nations must be 
formed under speaflc covenants.** 
It IS Wilson’s finest memorial that, 
largely as the result of his eflbrts, 
the Veiaailles Treaty of 1919 did 
incorporate the Covenant with its 
histone peeamMe m which fifty- 
three nations (buer increased to 
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fifty*ci8iht) ooDtiaeted to promote 
mtematioDal oo-opention and to 
keq> world peace '*\ay the accept- 
ance of obligatiooa not to resort to 
war, by the prescnption of open, 
just, and honourable relations be- 
tween nations, by the finn estab- 
hahment of the understandmgs of 
mtemational law as the actual rule 
ofoonductamong governments, and 
by the maintenance of justice and, 
a scrupulous respect for all treaty 
oUigations m the dealings of organ- 
ized peoples with one another ** 

The Assembly was the League's 
parliament in which each nmnber 
atate had one vote The Council 
was Its executive, consiating of four 
of the five victonous great powers 
m the 1914-18 conflict (the 
Unitad States of America did not 
jom the League), namely, the 
United Kingdom, France, Italy and 
J^nii, to whom were added repre- 
sentatives of four other members of 
the League, “selected by the 
Assembly from time to tune m its 
discretion ** The Counal, meeting 
at leut three tunes a year with each 
of Its members havuig one vote and 
all policy (as opposed to procedure) 
decisions needmg to be unammous, 
dealt with two mam problems 
duannament and arbitration 

Hw LsagM's PUhn 
In Its first ten years the League 
was successful m aettlmg thuiy 
dashes, all idativdy mmor, be- 
tween membo: states Up to 1931 
and the dispute of that year between 
Qima and Japan, therefore, the 
i^giia could daim steady, if un- 
apertacular, progress towards ful- 
filling Its task of arlMtrating 
between member states 
Tragic years followed durmg 
which Japan's aggteaaim m Man- 
churia, Italy's m Abyasmia and 


Albania, (Jermany's m Czecho- 
slovakia — which destroyed the 
hopes of peace that Chamberlajn 
brought back from Mumch (see 
Fig 13)— finally made a mockery 
of the vital Article 10 of the 
Covenant by the terms of which 
members undertook “to respect 
and to preserve as agamst external 
aggression the temtonal integnty 
and existing political mdcpendence 
of all members of the League '* 
Unhke the League, the League 
idea did not fail On some matters 
withm Its scope the League acted 
firmly and decisively, but m its 
phase It did not act 
dfecuvdy, for example, in the Sino- 
Japanese War, and the Italo- 
Ethiopian War, or m the Spanish 
Ovil War Nevertheless, its atti- 
tude was suflSciently firm to cause 
Japan, Italy and Germany to 
withdraw from the League 

Uie United Nation 
The League is dead, long hve the 
League' On June 26, 1945 at San 
Francisco, the Umted Nations 
Conference unanimously adopted 
the Charter establishing an organ- 
ization known as the Umted 
Nations The mneteen chapters of 
the Charter with theu 111 articles 
provide m detail for the settmg 
up of a world body “determined,*' 
as the preamble states, “to save 
succeeding generations from the 
scourge of war to reaffirm 
faith m fundamental human rights, 
m the digmty and worth of the 
human person, m the equal rights 
of men and women and of nations 
large and small, to establiah con- 
cbtions under which justice and 
respect for the obhgations anamg 
from treaties and other sources of 
international law can be main- 
tained, and to promote aocul pro- 
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of the Munich Pact on fus return from Germany in September^ 1938. The 
world hoped that the threat of hostilities had been removed^ but within six 
months Germany's aggressions were renewed and war became inevittUde, 


gress and better standards of life in 
larger freedom.** The Charter defines 
the organization's organs and 
powers, lays down procedure for 
voting, sets up its principal organs 
of government, arranges for the 
specific settlement of disputes, and 
ideates the kind of action to be 
taifwi to meet acts of aggression 
and other threats to world peace. 

United NatfoH* Contettutlon 

Hie General Assembly, meeting 
annually, consists of all membera of 
the United Nations, each having 
one vote and not mrae than five 
representatives : it is empowered to 
Hift jMM all matters coming within 
the scope of the Charter, to settle 
the principles to govern disaima- 
nngnt, to hear any cases put before 
it by nmi-member states, and to 
call attention to situatiems threaten- 
ing world peace. A two-thirds 
majority is necessary for any ded- 
lioii on a matter of importance. 

Britain, China, Ranoe^ the 


U.S.S.R. and the United States are 
the permanent members of ttie 
Security Council; six non-perma- 
nent members are to be elected in 
addition for two-year terms. The 
Council will sit in continuous 
session, and will have the advice cm 
military matters of its own Military 
Staff Committee, consisting of the 
Chiefs of Staff of the permanent 
members, which Committee srill, 
under the Security Council, be re- 
sponsible for the strategic direction 
of the armed forces (notahfy 
national air-force oontingmits hdd 
immediately available for the 
Security Council's use) to be placed 
at the Council's disposal. The 
International Court of Justice, chief 
judicial organ of the United 
Nations, will give dedsions in dis- 
putes between nations, and these 
must be complied with by all 
member states. At the 
of 1946 the United Nations held tts 
first session in London (see Fig. 14). 
The Foreign Minister of Norway* 
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Mr. Trygve Lie (see Fig. 15) wai 
elected as the first Secretary- 
General. 

Hie chief resemblances between 
the dead League and the new 
onanization are apparent. Each 
has sprang from an association of 
powers victorious in a great war; 
die Security Council, as was previ- 
ously the League Council, vi^ be 
dominated by the great powers. In 
the new organization the right of 
veto possessed by any one of the 
permanent membm v^l effectively 
prevent action in any dispute in 
which that power is involved. 

If there is less idealism in the 
United Nations organization than 
in the old League, there is also less 
hypocrisy. Even its founders admit 
that its Charter is no perfect instru- 
ment, but a compromise document 
based on many lesser compromises. 
As a result, the wild hope, the too- 
great expe^tion arou^ by the 
League has not been paralleled in 


the instance of the United Nations. 
That is all to the good. 

In a world which, whatever its 
lip service to the principles of good 
will and peaceful arUtration, be- 
lieves in tte validity of force as an 
ultimate means of settling national 
quarrels, it is an advance that the 
new international body should have 
force at its disposal. In 1919 men 
thought th^ heard something like 
an angelic singing from Geneva; in 
1945 they heard a good deal of 
bickering at San Francisco. The 
1919 angelic chorus came from a 
fool's paradise; the 1945 inter- 
national bickerings came from men 
who recognized their hunum limit- 
ations and promised no Utopia 
served up on celestial platters. 

Fadle Polltkal Cynldni 

So ends this brief account of 
mankind's attempt on three planes, 
local and national and international, 
by means of the art and science of 



Rg. 14. The first session qf the United Nations AssenMy, held at West- 
minster In January, 1946. The representative of Soviet Russia Is seen 
addressing the delegates of the fifty-one member nations. 
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Fig 15 Trygve Z-itf, first Secre- 
tary-Gerund of U NO t and former 
Foreign Muuster of Norway 


pohtics to provide human societies 
of various kmds and sizes with just 
government, and pubhc affairs with 
reasonably good administration 
and reasonably efBaent manage- 
ment Because government, wise 
government, has to do with the 
delivery to the govOTied of such 
unponderables as liberty, equahty 
and brotherhood, and because, 
moreover, it is so disastrously easy 
to couch a senes of Fourteen Points 
or a group of Four Freedoms, the 
preamble of a League Covenant 
or of a United Nations Charter, m 
noble language worthy of exalted 
sentunents— because of these thmgs, 
the gulf m pohtics between promise 
and performance, between expecta- 
tion and fulfilment, is such that the 
most facile of cynics can set up and 
knock down a political Aunt Sally 
with ease and apparent justification 
An election candidate’s address 
compared with the record of his 
pariuuneotaiy activities at the end 
of a session show the same kmd of 


disparity Yet only a cynic will see 
m this a reason for dismissmg 
pohtics as a trumpery busuess 
conducted by big-mouthed and 
dubiously honest men, conmared 
with whom those enga^ in com- 
merce or mdustry, the arts and the 
sciences, are exemplars of eflSciency, 
mtegnty and relatively silent service 

The Price of Democracy 
As any who has worked as a rank 
and file member of a pohtical 
organization quickly discovers, 
there is more selflessness and more 
devotion to avic duty shown by 
obscure politicians of any and every 
political colour than is normal^ 
found m industry or commerce, art 
or science Claptrap may and does 
too often disguise this, a polihcal 
system hke that of representative 
democrat has to be paid for at 
high cost — bureaucratic delays, 
hesitancies, over-caution , imtating 
governmental controls and an over- 
emphasis on forms and the filling 
up of forms are part of it Yet he 
who desires a Rolls-Royce or a 
string of (hamonds does not expect 
to acquire either with a pound note, 
whereas too often he assumes that 
the infimtely more valuaUe asset of 
political freedom can be had with- 
out paymg its pnce Thus, m the 
mtemational sphere, the nations 
too long have asked for internation- 
al peace while proposmg to keep 
national sovereignty ummpaned 
Unless an incieasuig number of 
human beings have an mcreasing 
understanding of the possibditws 
and the Imutations of pohtics as an 
art and a saenoe, the tragic flnt 
half of the twentieth century will 
inevitably have sequels even moie 
tragic If the abyss IS to be avoided, 
pohtical mindedneis, always a dvie 
duty, has become a necemity 



1 %. 1 . Pictorial diagram rimwing how money, a fundamental charaeterMe 
all eamondc eystena, circulates. By nieans of government expemhture 
and Investment In industry money flows into the hands of Individuals and 
firms. Recipients of the money pay some of it back to the Government 
In taxation. A further porttan finds its way back to Industry, to the 
banking system or to the Government In the form of savbigs. The 
remainder (apart from hoarded savings) passes into the hands of other 
persons or firms who. In turn, pay part as taxes, save part and spend the 
renudnder. The banking system maintains the flow of money to rite 
Government and to Industry. Some hoarded savings (moneys whieh 
remain In the hands of those who save) eventually get back brio dreulatlon. 
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ECONOMICS IN THEORY 
AND PRACTICE 

Field of economies Division of labour Use of money Natumal income 
Economic weffare Capital emd UAour Real arui money wages Collective 
bargaining SiAsubes Direct and indirect taxation Government finance 
Mantamwg empbyment Private expenditure Effects cf saving Ct^ital 
expenebture Government expenditure Labour mobility Monopolies 
Foreign trade Rate of exchange Imports and exports The banking 
system Nature of money Relation of economics to current problems 


f I iHB housewife manages the 

I home, that involves voy 
many jobs She must cook, 
she must wash, scrub, dust, polish, 
make beds, arrange interior decora- 
tions such as ornaments and flowers , 
she must shop and look after the 
duldren and a hundred other thmgs 
Ihe housewife has only a hirated 
tune m which to do these thu^ 
She has to deade how much of bee 
limited time she will devote to doing 
one job and how much to the 
others She could spend all her 
time scrubbing and dustmg and 
have a spotless house, but that 
would be no use because there 
would be no meals If she devoted 
all her energies to obtaining food 
and piepanng meals, the house 
would become dirty ^ the house- 
wife distnbutes hw tune between 
various duties m such a way that 
she thmks she has reached the best 
conAnnation Hus we call domestic 
economy That is the ongm of the 
word **econoniy*'-^the art of man- 
agmg the household by the proper 
use of the resources, the means, the 
tune available 

Political economy, which we also 
call economici, is aanply this idea 


of management oC resources and 
tune wnt large It is the study of 
that part of the structure of society 
which IS concerned with organizmg 
the production of goods and serv^ 
ices and with chstnbutmg them. It 
tdls of the organizations through 
which individual men and women 
receive their mcomes and through 
which they spend them Our means 
of producing thmgs are lumted 
though they are for ever mcreaamg. 
Looked at from some angks, 
economics is the study of the beat 
use to which those limited means 
may be put or, as the econonuats 
say, of the “utilization of scarce 
means’* 

This, of course, mvolves not 
mily the question of alternative 
uses, but also the quesUon whether 
our resources are utilized at aU. 
And as ih* utilization of w*********! 
resources mvolves the work of men 
and women, it is fiur to say that 
one of the most important matten 
with which economics is ooneemed 
IS the quesuon of full employinent 
—and, of course^ its obvano, 
unemptoymeot 

Moreover, as all the matters with 
wfaieh eco no m i cs deals aflect us 
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yay dotdy m our health, our 
comfort, our happuMs, we are 
jusOSed m laymg that an under- 
standing of ecoDomicB is an essen- 
tial step towards the understanding 
and adopting of those policies which 
are most likely to further the wel- 
ihre of human bemgs as members 
of a avilized commumty 

Fcatans of Ow Eooaoay 
Amongst the fundamental 
charectenstics of the economic 
systems to be found throughout the 
world are two which should be 
noted immediately These are (a) 
the division of labour, and (b) the 
use of money (see Fig 1) 

They are dmractenstics which 
are almost always accepted as 
necessary parts of an economic 
system, whether that system, as 
operated in a particular country, is 
acceptable to us or not They are 
diaiactenstics, too, which have 
been part of almost all economic 
systems for thousands of years, 
though It 18 particularly m the last 
century and a half that their use 
has been developed 
(a) Dtnsum of labour sunply 
means that people tend to specialize 
m paiticular jobs Instead of per- 
forming all the duties necessary to 
meet the vdiole of his or her own 
requnemeiits, each person spends 
hH working tune produang a small 
range of articles or services, none of 
whidi he may even desire for him- 
self, and exchanging them for the 
things which he does want, and 
which others have specialized m 
producmg Rather than spend a 
small part of his tune growing food, 
a further part m spuming, weaving 
and tailormg cloth for hu clothes, 
and another m building lus home 
■nrf g ft manlrifMl ha* mmSISlIlfly 

landed to ihvour the system by 


which some grow food, some spm 
yam and others build homes lliose 
who make shoes, say, produce fiv 
more than all them tog^her will 
require, and the surplus which 
renuuns after them own needs are 
satisfied can then be exchanged for 
food with those who have grown 
more food than they can consume, or 
for homes with those who have bulk 
more houses than they can them- 
selves occupy 

The advajuages of this speoaliza- 
uon are fairly obvious and need 
little elaboration A worker may 
become more skilled at one parti- 
cular operation than he could on a 
wide range of work He is enabkd 
to use machinery continuously, the 
cost of which IS less per article pro- 
duced if It IS kqpt ninnmg thu if 
It IS idle most of the tune There 
is much less loss of tune changmg 
from one job to another The 
advantages of specialization can be 
multiplied, with the result that the 
output of a commumty of people is 
mfimtely greater, thanks to **divi- 
sion of labour," than it would be if 
each person set out to meet his own 
needs Think of us each starting 
from scratch to make the few score 
of pins we use each year What a 
waste of tune, when we consider 
that a relabvely few specially 
tramed operatives usmg madunery 
built by speculists, can turn out 
enough pins to meet all the needs 
of the community 

ib) Money To make the land 
specialization we have conauierad a 
practical proposition it is essential 
that the products should, m every 
case, be readily <w**iM»*g— w* To a 
limited extent, producers cf some 
articles, for example butter, could 
exchange some of their sui^iis 
produce directly for, say , shoes with 
those who specMlmwl m shoe- 
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makmt . but btrtor. u we ctU tbit 
kmd of exchinge, v veiy Imittad m 
lUpoMibilitiMofappbcatioa After 
all, we may require tea produced at 
the other side of the world Again, 
although the shoe^niaker may re- 
quire our butter, we may not require 
to shoes, at any rate for the tune 
being The device of money, the 
second of the two fundamental 
characteristics we set out to ex- 
amine enables us to get round these 
difiiculties 

Money provides two things 
chiefly a measure of value and a 
store of value We may sell our 
produce or our services and obtain 
a sum of money m exchange This 
sum of money will enable us to buy 
certam quantities of other commo- 
dities and services To a lai^ 
extent we are free to choose 
whether we shall use our money to 
buy this set of articles or that set 
In other words money, as a 
measure of value, has generalized 
our purchasing power We are no 
longer compelled to accept shoes 
for our butter, but may take from 
the shoe-maker money, which will 
buy books instead 

Nor are we bound to spend our 
money unmediately We may prefer 
to save It for the tune being In 
domg so we are stormg the value 
which was contamed m the butter 
which we sold It is true that 
mon^ tends to vary m value at 
different tunes The study of how 
and why that happens is mtriguing, 
but for our present purpose it is 
sufiBoent to observe the funda- 
mental roles which money and the 
division of labour play m our 
economic arrangements 

In addition to the part it plays m 
practical econ o mic affkiri, money 
IS a valuable tool to the economist 


matter more easily This can be 
seen clearly m the treatment of one 
of the subjfects of to mvestigatkins 
— the national income 

The NatMMiBl booM 
If we were to make a list of all 
the goods and services produced m 
this country durmg the course of a 
year, taking care not to count any- 
thing twice, such as putting down 
a piece of doth as well os the suit 
into which it was made, we should 
have a picture of whm is called 
the national mcome for that year 
Wc should be viewmg the national 
income m real physical terms That 
is, in terms such as man-hours or 
tons of material Such a list, Ikmw 
ever, would have to give full «<**■«*■ 
of tte quantities of all the different 
types of goods and services, which 
are legion It would be so bulky 
and unwieldy that for practical 
purposes it would be usel^ 

But this lengthy list could be 
reduced to a few figures by sub- 
stitutmg for each item on die to 
Its money value and by adding these 
money values together We oould 
not add the number of miles of bus 
ndes to the number of cinema 
performances seen — the answer 
would be meaningless— tot we 
could add the value of the fint to 
the value of the second and to that 
of all other similar services to 
obtain the total value of services 
performed m the year Havmg 
added together the values of all the 
goods and services into one grand 
total we should arrive at the value 
of that somethuig we call the 
national mcome That is to say, 
we should be vjewmg the natmiinl 
income m monetary terms, which 
we designate m this country m 
pounds sterhng (fs) 


hi eaataluig him to study to sutyect 
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■uch a figure? Whit H the iignifi- and lervioH turned out» the better 
canoe of the national income? off will the oommumty be, firom a 
EconxMiuGB, we have said, ii the material pomt of view at any rate 
study of the management of the The second is to steady the national 
material resources and the working income from year to year The 
time of the ooinmumty, but to experience of the Umted Kingdom, 
udiat purpose? In answering that and of most other countries too, 
question there may be some dis- has been that the amounts produced 
agreement To some it may be have varied consideratdy from one 
that the purpose to be served is the year to the next Booms have alter- 
prosecution of impenal conquest, nated with sliinqis, there has been 
to others the securing of pni^ges full employment at certam periods 
for a particular group of mdividuals (mostly war-tune) and widespread 
withm the commumty By and d^ression at others Many evils 
large, however, there is a measure would be overcome if these vaziar 
of agreement, even amongst sup- tions were ironed out, even if the 
porters of different types of econo- average of the nauonal mcome over 

mic qrstems, about the purpose of a period ofyears were to remam the 
our economic efforts Thatpurpose same The third objective is to even 
n held to be the securmg of a out the nmor mequalities m the 
mamnwitri amount of welfare to the distribution of the national income 
largest possible number of people between the various classes or 
m the commumty Therem hes the groups malong up the commumty 
ugmficanoe of the national inaxiie A brief woid about each of there 
But m order to make matenal three Directives is necessary here 
welfare as great as possible all 

round, it is generally agreed that M a x im mng the Naboiial Ineosw 
three otgecUves must be aimed at Wtien we speak of maximizing 
Ihe first of there is to make the the nabonal income it is the 
national income as large as possible national income per head that must 

The greater the quantity of goods be considered, for obviously a 
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state with a fauie populatioii may 
have a huge national income, viiudi 
may work out at a very low average 
moome per head 
Making our output of goods and 
servioeB as great as possible depends, 
m the first place, on the quantity 
and quality of what are called the 
factors of production Nowadays 
It IS common to divide these factors 
under the headings of labour and 
capital Here, labour includes all 
the persons who perform work 
which goes into the production 
of an article or service, including 
the managerial duties mvolved 
In common speech, and particu- 
larly in busmess circles, capital is 
used to mean a person s or a firm's 
money funds or stocks and shares 
In economics the word has rather 
a difierent meamng 
It IS perhaps imfortunate and 
rather confusing that there should 
be two uses of the same word, but 
It IS essential to obtain a clear 
picture of the way in which capital 
IS used m economics It covers all 
those thmgs which give physical aid 
to the processes of production 
Thus the stocks of material which 
are used, the machinery by which 
the material is converted, tlw 
factory buddings, the warehouses, 
the (^ces, vehicles, radway tracks, 
land on which these things stand or 
which IS used for agricultural 
purposes all come within the 
meamng of the word capital m 
econormcs By capital goods are 
meant those commodities which 
have been produced, not because 
they themselves are desired for 
consumption, as a loaf of bread or 
a packet of cigarettes is, but because 
they are nee de d to assist m produo- 
mg loaves, cigarettes and other 
ooBmmable goods 
It will be dear that the national 


meome will be monased if we either 
increase both the quantity and the 
quahty of these factors of produc- 
tion or inerease the one or the 
other The national mcome per 
head is higher m the U S A (see 
Fig 2) than elsewhere partly 
because that country has accumu- 
lated larger quantities of capital, 
and this is usually of the most 
modem type, and therefore of the 
highest quahty In the early years 
of the Umon of Soviet Sooaliat 
Republics, an unusually large part 
of each year's national income was 
set aside to swell the caintal 
accumulation, the purpose bemg to 
make it possible to increase the 
national income of future years 
War expoience showed clearly that 
a nation could swell its national 
mcome by calling upon peoi^ who 
would otherwise not have worked 
or would have worked below their 
capacity, thus increaamg the labour 
force (this is mtended to illustrate 
only that the national income can 
be mcreased m this way, a oom- 
mumty ought possibly prefo kisuie 
to material wealth) 

NeM to Fen Utmtioa 
The statement that an mciease 
m the quantity of the factors 
of production would mcrease the 
national income needs some quofi- 
fication, however Under labour 
we are induding management and 
under capital, land It would be 
possible to be over-managed and it 
would be possible to have more 
land of a useless type, but there 
need be no reservation about the 
statement that an mcrease m the 
quahty of any of the factors of 
prodiMon would be destraUe If 
we fubsutute the word eflBoency 
for quahty, we see vdiat an import 
tant part efficwncy con play m 
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therein, matenal wdftre 
Looked at from another point of 
view, the maximization of the 
national income is obviously impos- 
sible unless full utilization of the 
fhctors of production is assured 
Failure to utihze the factors of 
production to the full — capital and 
labour aliko— has been the pnncipal 
source of waste m mdustrialized 
countnes m recent years Such 
waste IS perhaps most vividly seen 
m relation to unemployment, a 
topic of such great importance that 
It will receive a good deal of 
attention in our later discussions 

H g n s Hiliig the Flow of Oe 
NsdoMl boome ftvw Year to Year 
If a senes of figures showing the 
national mcome for each of several 
years were to be examined, it would 
be seen that there were considerable 


fluctuations between the years 
This would not mean that the 
volume of goods and services pro- 
duced in each year had varied m 
exactly the same ratio as the figures 
m the senes Pnoes of the items 
making up the national mcome 
would probably have changed 
between one year and the next and 
the national income figure would be 
affected by those changes Thus, 
a figure of £6,000 million one year 
might represent only the same 
quantity of goods and services as 
£7,000 miUion does the foUowmg 
year, if the average price of those 
things composing the national 
income rose by one-sixth between 
the two years 

It IS possible, however, to re- 
calculate the figure for each year as 
though the prices were free from 
vanations throughout the period 
under consideration Even whoi a 


iUik ^ 


Each symbol ^ represents 250,000 persons 

Fig. 3L Diagram lUustratiig how unemployment In Britain hoe Jbietmtad 
at uarioae Imonale during the yeare 1929 to 1945 
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Income per head over £10,000 
£2 000-£l0000 
£l000-£2 000 
£500 £1 000 



Each 


represents iOO 000 persons 


Fig. 4. Distribution of personal Income among vanous income pwipa 
m 1942 For every person with an income of between £2,000 and ilOjOOO 
there were about fifty-five who each had an Inrome of only £2S0-£500, 


Mcond aeries of figures has been 
obtained in this way showing the 
national income for each of several 
years calculated at constant prices 
fluctuations as between one year 
and another would still be visible 
However, the fluctuations which 
remain do represent changes in the 
real national income t he quantity 
of goods and services does vary in 
proportion to the figures calculated 
at constant prices 
These fluctuations arise partly 
from natural causes A bumper 
harvest, for example, increases the 
real national mcome Undoubtedly, 
however, the chief cause of fluctua- 
tions 18 the mcrease and decease 
m unemployment (see Fig 3) Once 
more, as m our ^scussion of the 
first obiective, we come up against 
this question and must await a 
fiiUer treatment of it later 

the DtatillMtlan of the 

■ w - ^ 

iHimu Mmnmm mkhmb ravoM 
The more even distnbutioo of 
the national income between per- 
sons fonns the third of our object- 
ivH. There n, at present, such great 


inequahty between personal in- 
comes, that IS between individual 
shares of the national income, tha* 
there is general agreement among 
present-day economists about the 
need for reduction of this in- 
equahty (see Figs 4andd) 

But before considenng the deter- 
mination of these individual shares. 
It would be advantageous to restate 
the conclusions reached, namely, 
that maximum economic welfiue 
calls for an increBse m the averege 
level of the national mcome, and 
the elimination of annual variations 
m the level of the national income; 
and It makes necessary a more even 
distnbution of the naticmal income 
between the vanous groups withm 
the commumty Though progress 
toward any one of these three 
objectives is to be prized, the fullest 
measure of economic betterment 
for the commumty is only to be 
obtained by combining the advan- 
tages of all three 
Hw full utilization of the ftctors 
of production, an increase m the 
quantity of some of those fiicton, 
together with an mcrease m the 
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quality of aU of them (m other 
words, a hi^ degree of effiaeDcy) 
are methods assisting m the attain- 
ment of our objectives 

DetemtantloB of Private Stales la 
Natioiad lacmae 

A perscm*8 income can usually be 
classified under one of the following 
heeds Wages and Salaries, Profits, 
Interest, Rent (see Fig S), and 
Tkansfer Incomes, such as pensions, 
allowances from one person to 
another, die His mon^ income 
for a particular year, when com- 
pared with the naticmal income fin* 
that year, shows what his share of 
thetotalis His money income may 
be greater in one year than in 
another and yet his share of the 
national income and the absolute 
amount of goods and services which 
he can command with his money 
moome may be less m that year than 
m the year of his smaller mmiey 
income Hie opposite is also true 
The explanation, of course lies m 
the movement of prices of goods 
and services and of other persons* 
mcomes A distinction must be made 
between money income and real 
income of an individual, just as the 
same distinction was made for the 
commumty as a whole on page 338 
Thus it IS that we use the term reed 
wages to mdicate what a person’s 
money wage will buy (see Fig 2) 

However, our attention is directed 
to the shares of individuals and 
group s m a particular year and to 
conqiare thore shares, we must deal 
with money incomes 

Wagss 

Clearty the amount of wages or 
salaries which an nidividual firm or 
employer is able to pay its employ- 
ees defwnds on the productivity of 
those employees, that is, the total 


output which IS brought about by 
those employees, and upon the 
price vdu^ the articles produced 
will fetch when sold While this is 
true of an mdividual firm, if we 
look at the economic system as a 
whole, we see that the pnoe the 
artide will fetch when sold depends 
upon sriiat demand there is for the 
article and this m turn depends 
partly upon the amount of money 



1938 1944 

Fig. 5 Diagram dtowmg types of 
personal incomes, and the proportion 
of the nationtd income which each 
represemed, during 1938 and 1944 

people have, that is, upon the 
amount of wages and salaries they 
are paid We see, therefore, that 
there IS no simfrie dependence of 
wages on productivity and price of 
product, because the last is depend- 
ent on the first 

While there may be some figure 
above whidi an enqiloyer will not 
be prepared to engage an employee, 
because above that figure the profit 
left to him would be less than would 
satisfy him, the wage paid could 
fall bdow what the employer would 
be prepared to pay rather than fosgo 
the advantages of usmg the labour 
of such an enqiloyee The cireum- 
stances m which this would be most 
likely to occur are those where the 
numben of workers m a particulsr 
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oiCBods sm&lsor 
Bctu^ required m that ooeupation 
as detennined by the empk^ment 
programmes of all the separate 
employers In that caset competi- 
tum for jobs amcmgst the workva 
might force down wages In tunes 
of widespread unemployment such 
as have often been expenei^ed, 
wages have been reduced by this 
pressure and would have been re- 
duced to small fractions of their 
former size if each worker had 
acted as an mdependent umt, strik- 
ing his own borgam with a pros- 
pective employer Instead of actmg 
independently, however, most wor- 
kers are banded together m trade 
umons which are able to strengthen 
the bargaming power of the workers 
and so not only keep the number of 
wage reduchons low, but secure 
wage increases whenever possible 
The growth of trade umons has 
been paralleled by the growth of 
employers’ orgamzauons, each of 
which also baigams on bdialf of all 
the employers m a particular 
industry Some argue that the 
result IS a mechanism makmg for 
ngidity and a lack of adaptability 
m our economic system, and it is 
true that this aspect has to be 
watdied Neverthekas, it is a 
stabdizmg mechanism, and its 
absence would probably lead to 
httty considerable fluctuaUons m 
wage rates, the evil repercussions 
of which would be far-reaching 

lObGtB of Deawiid aai Sivpiy 
Although It IS true that — 

(e) the greater the demand for the 
product and the greater the 
demand for the labcnir relativdy 
to the supply of each, the higher 
tbs wage is likely to be, 
the greater the supidy of the 
product and the gieatar the 
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supply of labour idahvely to 
the demand for each, the kmer 
the wage IS likely to be, 

(e) the greater the productivity, or 
the contribution towards the 
phyaica] output, of each svorher, 
the higher the wage, 
nevertheless, these forces do not 
operate fte^, but are conditioned 
by the relative bargaining strengths 
of the workers and employers m 
determimng the level of wages It 
IS true that bargaining strength 
itsdf depends partly on these ex- 
ternal factors of supply and demand, 
but It also d^iends on the internal 
strength of the barganung organim- 
tion, on legislauvB acticm by the 
Government and on the bargaining 
orgamzation’s ability to alter the 
demands and supplies over which 
It exercises some influence, whether 
It be trade umon or employers’ 
organization. 

From vhat has been said above 
It will be dear that one of the factors 
govermng the shares of many 
workers m the national inctHne is 
the results of duvet negotiations 
between workers’ representatives 
and employers' representatives. The 
results so amved at decide the dm- 
Sion of that part of the national 
income accruiiig to the mdustiy m 
question between workers and soaae 
of the salary earners on the one 
hand and those who receive profits, 
rent or mterest from the industry, 
generally referred to as capitalists, 
on the other Quite naturally, 
therefore, there is, over mudi cf 
our mdustnal hfe, something of a 
conflict between these two groups 
Attention u sometimes drawn to 

^hii Hanj iwr of COOfllCt^ 

that which would arise if the 
worken and capitalistg m an m- 
dustry came to an agreement to 
l estnc t the supply of thw product 
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Eitttes of more then £50,000 numbered 
but 1% of the total number of eiutes 
(of mere than £100) but together equalled 
34% of the value of all estates. 


Esutes of £10.000 to £50,000 numbered 
5 2% of the totti number of esutes but 
represented 30% of the value. 


Esutes of £5,000 to £10,000 numbered 
S 4% of the toul number of esutes and 
represented 11% of the value. 

Estates of £1,000 to £5,000 numbered’ 
24 7% of the total number of estates and 
represented 17% of the value' 


Estates of £100 to £1,000 numbered 63 5% 
of the total number of estates and 
represented 8% of the value 

FIf. 6. Ownership of property in 
Britain. ''^Estate'* means the value 
of all a person's possessions as 
assessed for the purposes of death 
duties bi 1938-1939. The diagrams 
show that more than a third of all 
the property was owned by a group 
represenOng only one-hundredth pent 
of the total number of estate 
holders, while same two-thirds of 
the estate holders shared between 
them only 8% of the property. 


■nd 10 obtain a higher price for it 
from the rett of the community. 
The divinon of the proceeds be- 
tween the workers and the capital- 
ists might then become of second- 
ary importance and the conflict 
ini^t resolve itself into one be- 
tween all with interests in an 
industry and the rest of the com- 
munity. 

We mentioned above that govern- 
ment legislation might play its part 
in deciding the division of the 
national income. This is particu- 
larly the case in some industries 
wlm the workers were too weakly 
organized or which were unprofit- 
able, relatively, that is, to other 
industries. In some industries 
legislation has established special 
bodies for wage fixing, some of 
them known as Wages Councils. 
Innumerable other arrangements 
have been made for establishing the 
share of the worker. Many, parti- 
cularly salary earners, arrive at 
their remuneration by individual 
negotiation with the employer, 
although over this area, too, the 
trade unions have made consider- 
able advances and have m numerous 
cases obtained standard remunera- 
tion for certain occupations. 

Other taooaei 

Those who receive incomes other 
than by working for an employw 
usually do so ly virtue of owning 
property in one form or another, 
although there is a large class ^ 
professional workers, such as law- 
yers and accountants, as well as 
working proprietors of some busi- 
nesses. who do not work for an 
employer nor are yet dependent on 
the ownership of prop^y. Sudi 
property may be in the form of 
land, of houses or other buUdinfi, 
of stocks or shares In an industrial 
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or Gommercul c on ooni, or of 
moQoy lent to individiialf, beaks, 
fovemment agencies, etc , on which 
interest 18 paid (see Fig 6) 

Here again the influences of 
supply and donand and of produc- 
tivity play their part Thus the 
mcome obtained by letting flirmsh- 
ed rooms is likely to be greater 
m tune of housing shortage, when 
the demand for such rooms has 
increased many times more than 
the supply has done— when, m 
fact, the supply may have decreased 
Again, however, these are not the 
only influences at work Bargaming 
power IS another such influence and 
although this depends partly on the 
demand for and supply of the type 
of property being considered, never- 
theless It IS also partly dependent 
on the knowledge and astuteness of 
the parties to the bargain, and of 
the resources behmd each party 
There is much more mdividual 
action and much less organization 
about it than m the case of wage 
bargammg Government aaion 
also plays its part m many direc- 
tions. as m the Rent Acts, requisi- 
tioning and the like In the case of 
the rate of mterest, which is the 
remuneration for partmg with 
"hquidity,” as it is called, the 
Government has almost a 100 per 
cent say 

The fees charged by professional 
firms for their servioes are much less 
influenced factors of supply and 
demand, chiefly because the various 
professions are thoroughly organ- 
ized mto representative bodies, 
whilst the dimts are unorganized 
and powerless Those proprietors 
of other businesses which are not 
dependent on ownership of pro- 
perty, are usually persons classed as 
''employed on own account ” Their 
lenninecation is probably as mudi 


responsive to changes in demand 
for their servioes as any type of 
remuneration 

Transfer moomes, m so fer as 
th^ are pensions or inauranoe 
payments made by the Govem- 
mnt may be increa^ or decreased 
m response to popular feeling 
express^ through PvliamenL 

This discussion has given us a 
general idea how the first distnbu- 
tion of the national income is 
made The distribution which is 
thus arrived at is not final, however 
The persons who receive the 
incomes are subject to taxation, 
which may be levied by the central 
Government or by a local authonty 
m the form of rates By taxation a 
portion of eadi person's share in 
the national income is taken away 
(see Fig 1) The Government, 
omtral and local, engages m 
expenditure chiefly m the provision 
of servioes which are eqjoyed by 
all This again involves a redistri- 
bution of the national income 
Sometimes the government expen- 
diture IS m the fimn of subsidies 
which keep down the price of 
particular commodities It is un- 
likely that the commodities are 
bou^t by persons m exactly the 
rauo as that m which they pay taxes 
to meet the subsidies Hus, then, is 
another aspect of redistnbution. 

The taxes which are levied may 
have widely differmg effects fiom 
a redistnbutive point of view. 
Broadly they fidl mto two rlsssee— 
direct and mduect (see Fig 7). 
Direct taxes are those such as 
income tax and death duties, which 
are levied on a specific person or his 
esute. In Great Britain, such taxes 
are of the kmd called progressive: 
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this meam that the higher the 
penon’s income or the greater his 
estate, the greater is the ^roentage 
of it which he has to pay in tax (see 
Fig. 8). These are the taxes which, 
from the redistributive point of 
view, are most effective, since they 
take most from those whose share 
in the national income is greatest. 
Indirect taxes are those levied on 
particular goods or services such as 
import duties, purchase taxes or 
entertainment taxes. People pur- 
chase such things as tea or cinema 
tickets to an extent which bears no 
close relationship to their incomes, 
unless they are very poor indeed. 
The amounts of this type of tax paid 
by those with lar^ original shares 
in the national income are not 
necessarily greater than those with 
small shares. Consequently the 
redistributive effect of indirect 
taxation is smaller than that of 
direct taxation. 

A more even distribution of the 


national mcoma is the third of our 
olgectives designed to increase 
economic welfare: we have, there- 
fore. grounds for preferring direct 
taxation to indirect taxation. Per- 
haps the strongest objection against 
any large transfer from indirect to 
direct taxation on the part of the 
Govenunent is the possible deter- 
rent effect on effort and enterprise, 
when the more one earns, the larger 
proportion one pays. Some may 
not feel it worth while to earn an 
extra £1 if 9s. of it is taken away. 
We shall see, howevn, that not only 
is direct taxation preferable for its 
own immediate effect of redistribu- 
tion, but it is also preferable as a 
means of minimizing unemploy- 
ment and so maximizing the nation- 
al income, which is one of our 
objectives. It also follows that the 
advantages of direct taxation are 
lessened at times when employment 
is plentiful. 

Before dealing with the questiem 
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Fig. 7. Diagram skawtag the various types €jf direct and imhreet tax^ 
ation eenMlnaed tawmb the eentrai Govemmaa*s revenaes In i940. 
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B Before Income Tax and Surtax After tax 


Fig. 8. Two diagrams which iiliatrate the incidence oj Income Tax tmd 
Surtax on income groups in 1942. Diagram a shows the distribution cf 
personal incomes between income groins and the proportion of each 
group's inconw taken by the Covernnmtt In Income Tax and Stuiax. 
Diagram b shows the comparative size of an average income In each 
grot^ before md after the deduction of Income Tax and Surtax, 


of full employment of our working 
population, material and machines 
as a method of maximizing the 
national income and of reducing its 
fluctuations from year to year, we 
must say something about the 
finances of the Government. 

The Ciwanimioir*B Flaanees 
Hie Government, like an indi^ 
vidual, a Arm or a society, leoeiveB 
money and spends it and it might 
be thought on that account that the 
Traasury, which looks after the 
OovarnnM'a purser should be 


chiefly concerned with seeing that 
it did not spend more than it re- 
ceived. Thisisnotso. TheGovern- 
ment’s first objective must be to 
pursue a poU^ designed to make 
the list of goo^ and servioeap-4he 
national income— as big as poBsiUe. 
Its poli^ must make full employ- 
ment possible. Its second objective 
must be to do what it can towards 

T wHirtrihiifitig the inenwm 

If the Treasuiy puts these two 
olgectives first, the result may be 
that it spends more than it receives. 
Such a statement is startling to Bsost 
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people who ue used to managiiig 
their own offain pnideotly **C«n't 
be done," is tte first reaction 
"Where would 1 be," they mi^t 
say, "if I did that? Bankrupt'" 
The Govmiinent is not. however, 
in the same position as we are We 
have to earn pounds or win them 
or steal them, or come by them m 
one way or another such as these 
We cannot manufacture them— at 
any rate, not without running the 
ri^ of imprisonment — but the 
Government can, whether m the 
form of notes or in the form of 
bank credits 

Gofcmmeiit Ocatlon of Money 
The statement that the Govern- 
ment can manufacture money re- 
quires close examination bemuse 
there are objections often raised 
against the use of such methods 
which should be answered One 
obgection is that the result will be 
that prices begin to rise, which is an 
undesirable thing This is true only 
if all the workers and resources of 
the country are already fully 
employed In that case, if the 
Government were to create more 
money and "spend” it uito arcula- 
tion, the people would have more 
purdiaaing power, but no more 
goods and services to purchase 
Unless people saved the additional 
money, pnces would nse even 
farther, because more money would 
be spent on the same amount of 
goods But if workers and re- 
souioes are fully employed already 
—os we supposed th^ were m 
nising the objecbon— then there 
would be no necessity to create 
money as pan of a policy for 
— ”»""g full employment — we 
wouldalieadyhavefulleinployinent 
Suppose we started from a posi- 
tion where there was appreciable 


unemployment of woikers and 
resources and that, as pan of the 
Treasury's financial pohcy for 
wiping it out, the Treasury spent 
more than it received from taxation 
— ^"defiat financing" as it is called 
Would not that cause prices to 
rise? If there were to be any rise 
in pnces, then it would immediately 
pay someone to set some of the 
unemployed workers and resources 
to work producing goods for sale at 
this slightly higher pnce The prin- 
cipal effect of this finanaal policy 
would be to cause increased employ- 
ment so long as there existed appre- 
ciable unemployment The nearer 
the economic system gets to full 
employment, t^ greater is the 
danger of pnces nsing rapidly as the 
result of this financial pohcy The 
objection raised is not a valid one 
bemuse pnces only begin to rise 
appreciably when the first objective 
of ou'’ policy — ^full employment — 
has been achieved 
We have, so far, spoken of the 
Government creating money to 
meet the difference between its 
income and Its expenditure This it 
need only do from tune to tune and 
as a temporary measure First of 
all, we must notice another differ- 
ence between the Government's 
finances and our own individual 
ones The more the Govmimeiit 
spends, the more it receives If it 
started a new progranune of build- 
ing and created money to pay for 
It as a first step, that money would 
be paid out to all the workers and 
shareholders m the firms employed 
in the programme Each of the 
recipients would pay tax on his 
eanungs and the revenue from such 
taxatum would find its way back to 
the Government from whence It had 
come. Further, when the leapieots 
spent their mcemes they would buy 
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goods and MTVioes on wliidi, in all 
probability, there would be stmie 
tax, which agam would go to the 
Government In addition, all those 
wdio received the spendings of the 
original recipients would pay tax mi 
income and on their puithases and 
soon Thus the Government would 
receive back a considerable part and 
to that extent it would be able to 
reduce the amount of money it had 
onguially created The amount of 
expenditure which the Government 
did not receive back as taxatimi 
would be exactly equal to what 
mdividuals and companies had 
saved as the money passed through 
their hands 

To remove the danger that those 
who have saved this money (which 
has been * spent” mto the public’s 
hands by the Govenunent) might 
try to spend it when full employ- 
ment has already been achieved, the 
Government might sell savings 
cotificates and other such securities 
This draws the money out of the 
pubhc 8 poqMs and, although it is 
easily obtained by them again by 
cashmg the certificates, they are 
m this way discouraged from 
spending 

This method of reducing the 
upward pressure on pnoes involves 
the danger that all holders of 
government bonds and certificates 
may wish to cash them and spend 
the money thus obtained at one 
tune If that were to happen, the 
rise in prices which we sought to 
avoid, would occur In pracuce, 
there is such confidence m the 
enduring value of government 
securities, that a widespread attempt 
to exchange securities mto cash has 
not been made m this country 

To keep the danger of such an 
ooeunenoe u small as possible, the 
Govenunent ought mcrease the 


rates of taxation, thereby reducing 
the deflctt—the gap between lU 
mcome and lU expenditure Toeay 
that IS not to deviate m any way 
from the assertion that the balan^ 
mg of its accounts IS not the pnmary 
objective of the Treasury's poli^ 
Increased taxes are only suggested 
to meet a situation which mi^ 
arise when the first objective-^bll 
employment— has been achieved 

The Natlowd DSbt 

Here we may deal with a 
second objection to our suggestion 
that the Treasury should not be 
pnmanly concerned to see that its 
expenditure does not exceed its 
receipts Is not the growth of the 
national debt merely postponmg 
the evil day? Are we not pushing 
our burdens on to future generap 
lions'^ Let us answer the latter 
question first 

Thmk again of the list of goods 
and services produced m a particu- 
lar year Each year starts with a 
carry-forward of goods (some m the 
form of property, machinery, etc ) 
from the previous year Unl^ m 
the year under consideration, we 
use more than we produce, that is, 
unless we pass forward to the next 
year less than we received from the 
last one, we have m no way 
burdened theaucceedmg geoeratum 
A money deficit at the Treasiuy is 
in no way the same as using more 
than 18 produced m a given period 
The national debt simpdiy means 
that money is transferred from one 
set of people m the country— the 
taxpayers-^ another set and 
called "mterest” In fimt, the 
receivers might be the same people 
as the payers, though it is unlik^ 
that they would receive just the 
same amounts as they pay for that 
purpose Payment of interest on 
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the national debt involves a re- 
distribution of the national inenma 
amongst a particular generation, 
but it does not mean that one 
generation is paying for anothn 
generation's imprudence. We are 
in no way "postponing the evil day." 
So much for the objections raised 


aspect of public finance will be 
better understood when we have 
discussed employment more fully. 

To recapitulate our argument, 
the primary object of the Treasury 
poli^ should not be to malm 
income and expenses agree— 
"balance the budget"— but to fad- 
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Fig. 9. Diagram showing the /our main types of spending in Britain. In each 
of these four years the amount of foreign money spent in Britain was more 
than offset by British intending overxaSy with the result that balances of 
British spending, shown by the dotted areas left of the vertical line, went 
abroad and did not contri^te to the maintenance of employment in Britain. 


against the first objective of 
Treasury policy. 

Ihere is a third use to which the 
policy of the Treasury may be put. 
It may exercise considerable influ- 
ence over the proportion of our 
annual output— the national income 
—which we consume as we go along, 
and the proportion which we set 
aside to rqilaoe depredating ma- 
chineiy and other equipment, in 
other words, capital investnient, 
which will assist us in produdng 
future national inenmas. Ihis 


litate the full employment of 
workers and resources. As secoih 
daiy objectives thoe may be the 
control of the division of the 
national income between consump- 
tion and investment and the 
redistribution of the national 
income between groups of persons. 
In pursuing these objectives the 
chief danger to be watdied is that 
of rising prices— inflation— which 
may occur when the first objective 
of full engployment has bsen 
achieved and in order to meet tUs 
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the Govemmeiit may theo employ 
various devioea, such as additional 
taxation, savings campaigns, price 
controls, and so forth. 


We have said that economics is 
concerned with the material welfare 
of the people. We have suggested 
that, in order to improve that 
material welfare, it is necessary to 
make the sum total of goods and 
services produced as large as 
possible, to make the variation in 
that total from year to year as small 
as possible, and to divide the total 
between people, at any rate more 
evenly than at present. We have 
discussed the methods by which the 
share of each person is determined. 
We have stated that one important 
way of increasing the total is to 
increase the eflSciency of the factors 
of production. Before we can 
increase the number of units of 
each of the factors of production, 
or ensure that these are fully 
utilized ; before we can remove the 
chief causes of year-to-year fluctu- 
ations and increase the shares of 
those whose shares are least— all 
of which would lead to greats 
economic welfare-^ must know 
how to secure full employment. 

By full employment we do not 
mean that every person and every 
piece of equipment is employed aU 
the time. If we confine ourselves 
to the full employment of persons^ 
it is generally agr^ that we would 
have full empkqrment even if 
apything up to thm persons in a 
hundred who seek jobs were out 
of work at any particular time. 
Such persons would be in the 
process of changing firom one job 
to another and so on. By Aill 
emplqyaieiit is meant that at aqy 
time then am mom jobs waiting 


to be filled than people wishing to 
fill them. 

What generates employment? 
What causes it to be offered? It is 
roughly true to say that employment 
is created when money is spent. 
Not all spending generates em^c^- 
ment, however. The mere transfw 
of ownership through buying and 
selling of something such as shares 
in a business does not do so, but for 
our present purpose we can broadly 
identify employment with spending. 
The problem of maintaining full 
employment, then, becomes one of 
maintaining spending (or effective 
demand, as it is called) at a suffi- 
ciently hi^ level. As we have seen, 
we do not want to push spending 
beyond the point where there is 
ali^dy full employment, otherwise 
the result is me^y to increase 
prices, but as peace-time experience 
has been that total spending is 
usually well below that level, we 
can concentrate on analysing what 
decides how much is spent. For 
this purpose we may divide the 
amount spent in this country into 
four nuiin types (see Fig. 9): — 

(1) That spent by the general puUic 
in their individual capacities. 
This usually comes under the 
heading of consumption ex- 
penditure since it is generally 
intended to purchase such 
things as food, clothing and 
entertainment, which are used 
up immediatdy or over a period 
(see Fig. 10). 

(2) That spent by industrial and 
cofiunerdal organizations for 
the purpose of increasing their 
capital, which indudes, be- 
sides productive equipment, 
stocks of material, etc 

(3) That spent by public bodies 
Coeotral and local governments, 
etc) for onUnaiy administiativD 
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Fig. 10. Dugrom coinparb^ the 
purduues of consumer goods 
amt services in 1938 and 1944 


purposes, the coostniction of 
capital equipment or the pro- 
duction of services 
(4) That spent by people m other 
countries m purdiosing our 
goods (our exports) to the extent 
that It exceeds what our people 
spend on goods produced 
abroad (our imports) For 
example, if a person in this 
country buys an article for £5, 
the article having been imported 
by a merchant for £4 the 
employment generated in this 
country is only equivalent to 
the spending of £1 (£S nunus 
£4) but the whole of the £5 
will have been added into our 
total of consumption expendi- 
ture for the country Therefore, 
we have to deduct the value 
of imports to find out what 
the employment-generating ex- 
penditure is Similarly we have 
to add the value of the goods 
we export to obtain a guide as 
to how much employment there 
will be m this country If 

exports exceed imports, there 
will be a net balance of 

employment created This is 
someumes called an **active'* 
or ‘favourable” balance of 
payments on current account, 
but It is only favourable in the 
sense that it creates employ- 
ment Consumers in tba 

country do not receive the 

products of that employment 

Pirlfate CoamiplioB Ontlay 
We may examine each of these 
types to see what determuies its 
size That of the first type, s^ueh 
may be described as pnvate con- 
sumption outlay, IS largely detail 
min^ by the size of the othff types 
The speodmg of most mdividuals u 
depeiident upon their incomes and 
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Fig. 11. How private incomes wen allocated during 1938 and 1944, 


these are likely to be highw, token 
on the aggregate of all individuals, 
if there is greater employment 
generated by the other types of 
spending than if there is less. 
Nevertheless, with a given level of 
employment arising from the other 
typm, pnvate consumption outlay 
can vary and thus exercise its own 
influence on the total level of 
employment. This is because every 
individual who receives an income 
is free to some extent to choose how 
he shall use it. He may spend it or 
he may save it (see Fig. 11). If he 
qpends it, he is creating onployment 
(unless there is full employment 
already), and thus increasing the 
natimial income. If he saves it, he 
is not creating employment. 

Tliis may be illustrated by 


supposing that the Government 
has embarked on some new project 
necessitating considerable expendi- 
ture (our third type of spending). 
The project may be for any purpose 
— ^haps a barrage across the 
River Severn. We may suppose that 
ten thousand workers are empkqred, 
directly on the site, and indirectly, 
producing materials, etc. If these 
ten thousand workm receive an 
average weekly wage of £S, £50,000 
will be passing into the hands of 
wage-earners each week. If, on an 
average, each worker saved one- 
fifth of his income, that is £1 per 
week, £10,000 would be saved and 
£40,000 would be spent at shops, at 
placM of entertainment, on bu^ 
etc., or paid to the Government as 
taxes. Tliere would be a whole 
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range of peraoiu and organizations 
enqiloyed in meeting the demands 
represented by the £40.000 and 
these persons would receive the 
£40,000 In their turn, they might 
be expected to save £8,000 and to 
spend £32,000 Another set of 
workers, shareholders, shopkeepers, 
etc would receive the £32 000 and 
if they ^>vere to behave as we have 
supposed the others to behave— to 
spend and pay in taxes four-fifths 
of then income and to save one- 
fifth— they would spend £25,600 
and save £6,400 This process 
would be repeated, the amount 
spent at each stage becoming 
smaller as more and more of the 
original £50,000 came to rest m 
someone’s pocket or bank account 
or returned to the Treasury (see 
Fig 1) Ultimately, the amounts 
saved, mcludmg that saved by the 
Government (£10,000+ £8,000+ 
£6,400, etc) would total £50,000, 
the amount ongmally spent on the 
supposed project The total amount 
spent by everyone receiving monev 
as a result of the project (£40,000+ 
£32,000+£25.600, etc) can be 
shown mathematically to total 
£200,000 If we are trying to 
estimate the total employment 
caused, we should add on the 
£50,000 spent by the Government 
in the first instance, and obtam the 
figure of £250,000 representing 
what we might call “employment- 
generating expenditure ’’ 

Elbets of iDcrcaasd Savliig 
Let us siqspose that instead of 
savmg one-fifth and spending four- 
fifths of what he or it receives, each 
person or organization whose m- 
come IS afiected is inclined to save a 
greater part, let us say two-fifths, 
and to spend a smaller part, three- 
fifths. Those who wen the im- 


mediate recervers of the £50,000 
would save £20,000 and spend 
£30,000 Those who received the 
£30,000 would save £12,000 and 
spend £18,0(X) At the next stage, 
£7,200 would be saved and £10,800 
spent Once agam, the process 
would go on until the whole of the 
£50,000 had been saved by some- 
one The amounts saved (£20,000 , 
£ 12 , 000 , £7,200, etc ), are larger in 
the first ’rounds'* of the second 
example than th^ are m the first, 
but they tape^ off much more 
rapidly and m both cases, the total 
amount saved is the same, namely 
£50,000, which is the amount 
originally spent on the project 
The total amounts spent at all 
stages m the two examples are not 
the same, however In the first 
example, where we supposed each 
person saved one-fifth of his income, 
the total spending amounted to 
£250 000, butm the second example 
the equivalent figure is £125,(X)0 
Although the persons and organ- 
ize ions m the second example were 
more anxious to save a lar^ part 
of theu* mcome than those m the 
first example, m faa they saved 
exactly the same when taken 
together On the other hand, when 
the mclination to save was greater, 
the total amount spent was lees. 

The reason for result is that 
the more one person saves, the 
more other persons’ incomes are 
reduced below what they would 
Igive been if the first person had 
saved less Even if the person sdio 
had mcreased his saving were to 
lend the money thus saved to some- 
one else who would spend it, our 
conclusion is not mvalidated, be- 
cause those who had then in c om es 
reduced by the savmg would not 
now be m a position to make 
similar loans. The total savmgi- 
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out of which such loons could be 
nude— ranoin the laine, and ere 
detennined by the eKpendlture 
coining within the second, third and 
fourth dasses of spending given on 
pages 349-350. 

All this does not mean that any 
one individual is not able to decide 
to save more. Most definitely he is, 
and to do so may be in his own best 
interests, but his decision decreases 
the savings of others, because their 
incomes are reduced. 

Two guides to policy emerge. 
First, if unemployment exists and 
it is desired to te rid of it, the 
public may be encouraged to save 
less. The result will be that just 
the same amount is saved in total, 
but more will be spent in the course 
of saving that amount and thus 
more employment will be created. 
Second, if there is no unemploy- 
ment, the upward pressure on 
prices which accompanies such a 
situation can be reduced by en- 
couraging people to save more. 
The result will be that no more is 
saved in aggregate, but less is spent 
in the course of the same amount 
being saved. In war-time and other 
periods when workers and materials 
are not so plentiful as to satisfy 
the demands of the public for 
goods, the Government organizes 
savings campaigns, not because it 
could not cany out its programme 
if we did not lend it money, but 
because in that way it can reduce 
spending by the public and thus 
diminish the risk of rising prices. 

Whilst it is true, then, that the 
type of spending known as private 
consumption outlay is largely deters 
mmed ^ what individuals receive 
u a result of the other types of 
spending, neverthedess, individualB 
have the powv to increase or 
diBintah private ooanmptiononi- 


iay by saving a smaller or a lazger 
part of their incomes. 9y so doing, 
they do not diminish or increase the 
tot^ savings of the community but 
they do diininiah or increase the 
total spending generated and hence 
the employment given. Examin- 
ation of statistics relating to the 
subject reveals what one would 
exp^, namely, that oa the whole, 
the higher a person’s income, the 
larger the proportion of it te is 
likely to save. Those with wnell 
incomes and little to spare above 
what IS necessary to buy the 
essentials of life, save little or 
nothmg. Our obg^ being to dis- 
cover what generates spending, we 
see that the latter would be in- 
creased if we could take away part 
of the mcomes of those receiving 
most and hand it to those who 
receive least, for in that way would 
we ensure an increase in the over-all 
rate of spending and a decrease in 
the rate of saving. We can connect 
up this finding with the statements 
made earlier on the redistribution of 
the national income as a means of 
achieving economic welfare. The 
favouring of the greater-spenders at 
the expoise of the greater-savers is 
one way to full employment, but 
we are likely to find othw, perhaps 
easier, ways when considering tte 
other types of spending. This is 
particularly so if it should be 
decided that it is desirable that we 
should prepare for the future by 
devoting more of our national 
income to capital investment and 
less to current consumption. 

Now let us examine the categary 
of spending we have called oyiital 
sKpendihire by Anns, and try to 
find out whit determines its riee. 
The purpose of the vast mgiorilgF of 
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oommeraal and mdustnal con- 
oom pnvately owned and directed 
le to make ai bige profiu as they 
possibly can Many have other, 
secondaiy, purposes, but. on the 
whole, when a new project is being 
considered, it is the prospective 
profit arising from it over a number 
of years which is likely to deter- 
mine whether or not the project is 
undertaken If the board of 
directors of a company is deciding 
whether to undertake extensions to 
the company's premises, it will be 
the additional profits they expect 
to be able to make, compared with 
the cost of extension, which will 
make up the board’s mind It does 
not matter, at the moment, whether 
the prospe^ive rate of profit would 
have to be five, ten, twenty or more 
per cent m or^ to cause the bc»rd 
to thmk the expenditure worth 
while, but there would be some such 
figure One of the factors m decid- 
mg the total extent of capital 
expenditure by firms is, then, this 
estimation which each firm makes 

EidiiiBtlng Ihidc Praipects 
Estimations of future profits 
cannot be calculated accurately, 
one of the big factors bemg the 
state of trade over a penod extend- 
ing many years ahead If trade is 
expected to be good, if unemploy- 
ment IS expected to be low, profits 
may be expected to be higher than 
they would be otherwise Such 
expectations would lead to mcreased 
capital expenditure being under- 
taken and so to greater employment 
and huger profits Thus, the mere 
fact that the state of trade is 
expected to be good m future would 
tend to make it good, and as the 
expectations were realized, still 
more capital expenditure would 


hand, if prospects appeared poor, 
boards of directors would be likely 
to embark on fewer projeca of 
capital expansion As a result, 
employment would fall ofiT, trade 
would slacken, and the directors 
would feel justified in the estima- 
tions they had formed There is, 
then, an element of mstability m 
economic systems where indqien- 
dent individual decisions are made 
about capital expenditure If a 
slump in employment is occumng, 
then unemployment tends to grow 
worse If a l^m m employment 
IS giowmg, then employment tends 
to keep on growing 
If these were the only tendencies 
at work, we should soon reach one 
extreme or the other, but there is 
at least one major tendency working 
m the other direction When a 
board of directors is making its 
estimation of the prospective profit 
of a particular project it has to take 
into account not only the future 
state of trade, but also the number 
of plants producing similar articles 
with which the proposed project 
will have to compete The fewer 
competing plants there are, the 
more likely are the profits to be 
high and hence the more likely is 
capital expenditure to be incurred 
The more competmg plants there 
are, the less likely is t^ proposed 
project to be carried out 
When we take this tendency mto 
account in coiuunction with the 
tendency menuoned prevtously, we 
have a situation where expenditure 
m capital equipment stunulates 
more expenditure of a like kmd, 
and that process goes on until so 
much capital equipment has been 
accumulated that further additions 
to It become unprofltaUe The 
process is then revened and the 


to be justified On the other 
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ccwtinuel until the amount of 
capital ecpiipment has been so 
reduced that more profitable oppor* 
tunities for new capital have 
opened up. It might be asked 
whether the financial resources of 
the firm contemplating expansion 
of its capital equipment do not 
play a part. There may be differ- 
ences of opinion on this point, but 
while it is true that those financial 
resources play some part— that is 
to say, the greater the resources, 
the more likely is the firm to embark 
on expansion expenditure — it is also 
true that if a film has a project in 
mind with a reasonable prospect of 
good returns, it can generally 
borrow funds with which to finance 
the project. As we shall see later, 
the Government is in a position to 
control financial policy in such a 
way as to ensure that the banks and 
other institutions are always able 
to finance firms (see Fig. 1). 
Sudi financial assistance costs the 
borrowing firm something — ^the in- 
terest on the amount borrowed. 
The lower the rate of interest, tlw 
more likely are we to encoun^ 
capital expenditure by firms. 

In order to keep this type of 
spending high, the Government 
must ensure that the other types of 
spending are kept high, for then 
prospective profits be high 
unless a point is reached where 
the contxaction effect of a large 
capital stock exceeds the expansion 
effect of a high level of spending. 
In that case, total expenditure can 
only be maintained if the Govera- 
ment increases its own expenditure. 

GmsnBMt ExpeadltaR 

The Government’s expenditure, 
adiich we listed as a separate type, 
is accounted for by spending on a 
variety of senrioes, such as admin- 


istration, the ra^id expansion or 
otmtraction of vriiich, in order to 
utilize more fiiUy or to fine re* 
sources or manpower, is not 
desirable. 

Government expenditure could, 
however, be increased on many 
desirable and badly needed works 
and services. We have seen in a 
previous section that the Govmi- 
ment need not be deterred by the 
financial aspects — it only requires 
to know whether men and re- 
sources are available for the 
scheme. It is in this category of 
government expenditure that we 
have to look for opportunities to 
maintain total spending of the 
community at a high level. Not 
only will an increase m government 
expenditure add to the total itself, 
but it will have the secondary effect 
of increasing consumption expendi- 
ture of individuals and it will so 
improve prospects that, temporarily 
at any rate, it will increase expendi- 
ture on capital equipment by 
industrial and commercial con- 
cerns. If such capital expenditure 
later falls off, it may be necessary 
for the Government itself to enter 
the industrial world. It may not 
be profitable to independent finns 
to embark on a project, but it is 
obviously better for the conununity 
that the project should be carried 
through rather than that men and 
resources should be idle. 

The fourth type of spending— the 
excess of the value of exports over 
the value of imports, will be dis- 
cussed later. 

We have discussed the question 
of maximizing economic w^are by 
utilizing all our manpower and 
resources, that is, by securing ftill 
enq)loyment, and we have treated 
it u though h wen purely a matter 
of maintaining the total spending 
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of the conunumty at the appropnate 
level By doing that, we have 
aasumed that if there were a fall m 
one type oi qiending it would be 
fully compensated by increasing 
spending ^ another type Hus is 
not altogether a correct statement 
of the position Chpital expenditure 
by finns may decline and, as a 
result, workers and equipment m 
the engineermg mdustry may be 
thrown out of work We may 
endeavour to counteract this 
taking steps to redistribute the 
national income in favour of the 
lower income groups who spend a 
greater part of theu- mcome This 
additional**consumption-spendmg ’ 
may not, and probably would not 
be on goods and services produced 
by the engineering mdustry, which 
now has unemployed workers and 
equipment The situation which we 
wished to correct is, therefore, left 
untouched Even it the spending we 
had generated by our measures 
were on the correct type of goods 
or services, the mcrea^ spendmg 
might occur m a part of the country 
where the resources for meeting the 
demand wne not available Thus, 
the fact that public works employees 
and equipment are available in one 
part of the country would not 
satisfy a demand for the same 
things m another part of the 
country Unless labour and capital 
are mobile, our full employment 
programme may be thwarted 

Labour Mobility 

Technical evolution makes lab- 
our immobihty a very real problem 
By the introduction of mventions 
and nnproviBaiems there are always 
some mdustnes which are declining 
and some winch are mcnaamg m 
tlieir for labour. In other 

mdustnes the sepamte firms may 


find It cheaper to operate m a 
dififerent part of the country fitrni 
that m which th^ have operated 
hitherto Where there is unemploy- 
ment which we are endeavouring to 
ranove, it may not be possible to 
offer a man work of the kind m 
which he is skilled 
This may not be as serious a 
problem as it might seem at first 
A review of the occupations of the 
working population over a penod 
of years shows that we have con- 
siderable powers of adaptauon 
which have resulted m notable 
increases and decreases m the 
numbers engaged in each occupa- 
tion (see Fig 12) In part however, 
that is due to the economic pressure 
put upon unemployed persons to 
change theu* occupation and resi 
dence If this pressure is reduced, 
which economic welfare demands 
immobility of labour may increase 
The dangers of geographical im- 
mobility may not be as serious if 
the considerations taken mto 
account in locating mdustry are 
widened Those that do exert an 
influence relate largely to operating 
costs of a particular firm, and under 
these conditions immobility of 
labour geographically may be very 
serious It should be remembered, 
however, that when, say, a new 
factory is estabhshed m, or on the 
outskirts of, a large urban area, 
because, for example, the transport 
costs of the final product are least 
at that pomt, there is an additional 
cost to all the firms already estab- 
lished m the area owing to the 
increase m pressure on all the 
services, for mstance, through in- 
creased congestion on the roads 
The same mcrease m cost (and in 
ineonvenience) is also added to aU 
the individuals who work m the 
area. Ihere is, m addition, the 
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wute ansmg from the redundancy 
of the services provided at the place 
where reduction of industry has 
taken place If we substitute the 
bert interests of the community as a 
D^Kde for the finanaal mterests of 
a particular firm as the critenon 
by which to deade pohcy, we can 
see that it may often be best to 
establish units of a growing mdustry 
m districts which have previously 
depended on industries now declin- 
ing, or which are too dependent 
upon one or two mdustries only 
llie particular commumty is not 
allowiMl to degenerate into a de- 
pressed area and the workers are 
not compelled by force of economic 
orcumstances to go to other areas, 
a process which tends to take away 
the younger and more energetic 
workers, leavmg the older ones 
behmd Full use is made of what 
might be called the “soaal capital * 
already esublished m the district 

Iidhience of Monopolm 
The policy of increasing and 
mauitaiiung employment by raising 
the total spending of the country, 
may also be undermined if there 
are extensive private monopohes 
GontroUmg the trade of the country 
A monopoly involves the exclusive 
trade m a particular commodity or 
withm a particular distnct by one 
firm or by groups of firms acting 
m agreeinent In practice, no firm 
has an absolutely water-tight mono- 
poly, as there is always competition 
from substitute commodities to 
some extent On the other hand, 
there is no such thing as the 
Oniosite of absolute monopoly — 
p^ect competition— ^hich would 
be a state of affairs in which the 
pnee charged by each firm for its 
product would be no more than the 
cost of production Monopolies 


are, m fkct, fkirly widespread m 
Bntam (see Fig 13), and pnoes 
paid for certain goods and services 
are consequently m excess of what 
they would be if there were more 
^ecUve competition between firms 
In this situation, our efforts to keep 
at the necessary high level the total 
spendmg of the commumty may 
result, not m increased employ- 
ment, but m moeased prices Our 
pursuit of economic welfare, there- 
fore, demands all steps for the strict 
control over, or even the elimination 
of, pnvately controlled monopolies 

Forage Tkade 

Very little has so far been said in 
our discussion about the trade 
which IS conducted between one 
country and another For most of 
the time we have treated a country 
as an entirely separate economic 
unit A wountty for this purpose is 
defined as an area m whi^ there is 
a central monetary authonty 
armed with powers of taxation and 
of legislative control of various 
aspects of the economic system 
In practice each country is far fitim 
being a separate economic umt, 
each IS, m fact, to a greater or lesser 
extent, dependent on goods and 
services produced m other countries 
This IS partly because some coun- 
tries are entirely devoid of certam 
materials, or are totally unable to 
produce certam commodities In 
the mam, however, it is the relative 
costs of producing things which can 
be produced which give nse to the 
exetumge of products which we call 
mteraauonal trade Hie cost we 
speak of here is the cost to the 
mdividual firm or producer, and is 
not necessarily the cost to the 
country as a whole. • 

Let us consider the ordmaiy 
course by which internatioiial trade 
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SEWING MACHINE AND BOOT- AND SHOE MAKING MACHINERY 93% 




WALLPAPER 90 , 


r F-Y-T-r-i- Tnrr~i 



EXPLOSIVES AND FIREWORKS 81% 




GRAMOPHONE AND PHONOGRAPH 81% 




RAYON MANUFACTURES 80" 
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13. Exum manepoly iH certain trades The pereeatages trfiar Hie 
deia^tkms cwretpmd wUk tke shaded portions cf the dfawranu, and show 
the extent qf the ontput Mcounudfor by the three largest amts In each trade 
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anaes A pcfsoD in Bntam goes 
to the cineoia Many of the 
flhns diown at Bntiifa cinemas are 
United States productions This is 
partly because there is a consider- 
able demand for certain types of 
film which Bntish companies, for 
one reason or another, do not 
produce, at any rate m sufiicieat 
numbers to satisfy the demand 
bi order to satisfy this demand, 
various distributing agencies unport 
films from the United States an^ in 
payment, have to tender dollars 
Hiey may not have any dollars 
themselves, but dollars can be 
bought from some specialized 
foreign exchange dealer by pay- 
ment of pounds sterlmg There is 
an ^'exchange rate,” which is simply 
the number of dollars obtamable for 
one pound sterlmg m the foreign 
exdiange market The foreign 
exchange dealer is also receiving 
demands from Americans who hold 
dollars, but want pounds to pay 
for go^s or services they find it 
profitable to import from Bntam 
If, at the rate of exchangr then 
m force, the demand for pounds 
from holders of dollars should just 
equal the demand for dollars from 
holders of pounds, the rate of 
exchange will be stable If, how- 
ever. at that rate of exdiange 
Bntish goods appear dear to 
Americans so that there is less 
demand for the goods and, there- 
fore, less demand for pounds to 
pay fm* them, foreign exchange 
deakra would find themselves sold 
out of dollars and loaded up with 
pounds In such circumstanoes, if 
die rate of enehange were free to 
fluctuate, fewer dollars would come 
to buy one pound. We can see this 
more closely, perhaps, if we suppose 
that butler n bemg onrhangnd for 


have become disiiidined to taka the 
shoes, while the ownets of the dioes 
still want butter as much as before 
The owners of the dioes, m that 
event, would have to acc^ fewer 
pounds of butter for a pair of shoes 
than they received before 

StabOldiv ExdMBge Rates 
The possibihty of fluctuation m 
the rate of exchange is not an at- 
tractive one It introduces too many 
uncertainties mto mternational 
trade, particularly m respect of 
contracts entered mto for long 
periods ahead This both dis- 
courages such trade and makes it 
more costly, since various kmds of 
insurance arrangements to cover 
possible losses arising from ex- 
change fluctuations have to be 
entered mto To stabilize the 
exchange lates the governments of 
the vanous couiltnes are generally 
prepared to enter mto the operations 
on the foreign exchange market 
Thus, if more dollars were bemg 
demanded by holders of pounds 
than were being supplied, the 
Bntish Government v^d prob- 
ably sell any holdings of dollars it 
had, or offer any gold it had, which 
would be equally acceptable If it 
did not mterfere at all, one pound 
would fetch fewer doUars and m 
order to import an American article 
costmg, say, ten ddlars it would 
be necessary to pay perhaps three 
pounds mstead of two pounds ten 
.ahiUmgs A pomtini^ be readied 
however, when the Bntish Oown- 
ment no longer has dollars or gold 
available to maintain the eadumge 
rate Various courses nutfit then be 
taken if it were shll dedred to 
mamtam it If we coidd possibly 
push our wares, we aught sdmnlate 
the demand for pounds to pay for 
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Which has ansflo. If chu wen not 
potttUe, It mifl^ be ocoeasaiy for 
the British Govenuneat or vanous 
Bntish coDoenis to mse loans of 
dollars from the United States 
Government or United States con- 
cerns Such a method would put 
Britam under an additional 
obligation of paying mterest on 
the loan, which would be an 
additional demand for dollars m 
future years There would also be 
the alternative of rationing the 
dollars which became available to 
Britishers In that case all dollan 
earned by exporting British goods 
would have to be paid mto some 
central government-controlled pool, 
from which allocations would have 
to be made to those requiting 
dollars to pay for imports In that 
way the excessive demand for 
dollars at the existing exchange 
rate, would be prevented from m- 
flatmg the value of the dollar in 
terms of pounds Tariffs and 
quotas have also been used for 
similar purposes since they, too, 
discourage the purchase of unports 
and thus help to lessen the demand 
for foreign currency 

The Panllel Between the State and 
Ibe Individual 

When we were discussing public 
finance— the Government s income 
and expenditure — we observed 
several respects m which pubhc 
finance differed from private fin- 
ance. The chief diffnence, the 
absence of an ovemdmg necessity 
to keep the Oovemment’s expendi- 
ture wsthin the bounds of its income, 
arose from the fact that the 
Govemment Itself has control over 
the sundy of pounds. When we 
consider the mtemational sphere, 
we see that the Government of one 
oouatiy IS not m n position to 


control the supply of fnimgn 
currency. Hera then Uie parhttel 
with an individual person who must 
keep his outgomgs within the hunts 
of his mcome, can be legitunately 
drawn Inthesamewaynocountiy, 
Govemment, commercial ccmoenis 
and mdividuals taken together, can 
afford to spend more foreign 
exchange than it receives It may 
borrow to meet anyexoessspending, 
but very sumlar rules of prudence 
govern such borrowmg as govern 
borrowing by mdividuals It should 
be undertaken only to meet tempor- 
ary conditions, or to enable such 
development to be be earned out as 
will at least pay the mtere«t charges 
and probably also permit of some 
capital repayment. In the latter 
case the loan should be made for a 


term of a good many years 

Apart from borrowmg or hving 
off past accumulations, the only 
altemauves to adopt in face of 
difficulty m balancmg the income 
and expenditure account are either 
to mcrease one s eammgg of foreign 
exchange by exporting more, or to 
reduce one’s expenditure of foreign 
exchange by unportmg less Export- 
ing more includes, not only saiding 
goodB abroad, but p^erming 
services, such as insurance or air 
transport, or catering for tourists, 
etc for all of which foreigneri 
require to make the home countiy 
a payment 

There may be one country, let us 
call it A, whose goods and services 
are demanded by other countries, 
which we will group together and 
call B, to a fkr greater extent than 
A is inclined to counterbalance 
with purchases from B. A must 
realize that B cannot fulfil their 
wish to avail tlieinMlveB of A*b 
goods and services beyond the 
Mtent to wbKh A has provided 
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them with its cunency by looeptnig 
their goods, etc A*s dimndmation 
to accept B's produce must give 
way if It hopes to contmue selling 
to B The onus of coirecting the 
maladjustment of the foreign ex- 
change position hes as much, if 
not more, with those countries 
whose incomes exceed their ex- 
penditure as with those of whom 
the reverse IS true In the long run, 
indeed, it is more in theu* mterest 
to do so, for if those whose 
expenditure exceeds income are 
obliged to correct the position, they 
can (mly do it by r^ucing their 
purchases, that is, by contracting 
world trade But if the other 
countries correct it, they will do it 
by increasing their purchases, that 
is, fay expanding world trade 
When we were discussing the 
fiutheranoe of economic welfare by 
full employment, we said that an 
excess of exports over imports 
Gontnbuted to full en^iloyment It 
IS clear, however, that if one 
coimtiy has such an excess, some 
other country must have an excess 
of imports over eiqiorts the 
first country will not reduce its 
excess of exports by importmg 
more, the second country may feel 
oUig^ to reduce its imports, 
especially if unemployment is a 
serious problem m the latter 
country In other words, it will 
have to buy only what it can afford 

Mon About Money 
At the heginning of this article we 
spoke of the fundamental position 
occupied m modon economics by 
mon^ Money was referred to 
when we said that the Government 
was not subject to the necessity 
which besets an mdividual of keep- 
ing expenditure withm the bounds 
of ucome. It cropped up agam 


when we said that it is possible 
for the Government to ensure that 
money IS available for borrowmg by 
mdustnal concerns needmg the 
money to finance some expansion 
What really is the structure of the 
banking system (see Fig 1) through 
which money becomes available to 
the community’’ We have first the 
Bank of England, and secondly, the 
jomt stock banks, the chief of 
which are Barclays, Lloyds, Mid- 
land, National Provmcial, and 
Westimnster 

We count as monev the paper 
notes and the corns, and also 
entries m bank books not covered 
m full by such notes and coins, 
which we call credit How is it 
that these tokens whidi, m them- 
selves, are worth only a fraction of 
the value they stand for, are 
accepted as representing those 
actual values? of us accepts a 
one pound note knowing it to be 
only a piece of paper, because we 
know that everyone will accept it 
as bemg worth one pound whra we 
wish to spend it There is a 
confidence m the country-wide 
acceptance of such notes and bank 
entries, which itself makes them 
acceptable In part, this is a feature 
inhented from the days when the 
note or the bank entry could be 
changed mto a guaranty quantity 
of gold, a commodity prized the 
world over That cannot be done 
now, but the confidence which grew 
vp m those times has been earned 
forward to the present day There 
IS another feature streogthenmg 
acceptance of these tokens Almost 
everyone is under oertam financial 
obligations to the Government— 
such as the payment of meome tax 
There is no escaping those obliga- 
ations, but they can be discharged 
by payment with notes or out of a 
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bank 100011111 Tbc uhimate uie 
of money a this discharge of 
oUigations to the Government (see 
Fig 1) That fact, and the gro^ 
of general confidence m the willmg- 
ness of everyone to accept such 
money, give mon^r its value 

Hw Banktag System 

Whenevm- the Government makes 
a payment, say to an industrial 
firm for work done, the firm is able 
to present a cheque at the jomt 
stock bank where it has an account 
The appropriate amount of money 
is enter^ m the firm’s account and 
the liabilities of the bank in question 
are increased, smce it is liable to be 
called upon to pay out so much 
more cash In order to balance this 
increase of liabilities, thejomt stock 
bank in us turn presents the cheque 
to the Bank of England, where the 
Government keeps its account, as 
do all the joint stock banks The 
jomt stock bank’s account at the 
Bank of England is credited with the 
amount mvolved, and in that way 
Its assets remam m line with its 
liabilities The Government’s 
account at the Bank of England is, 
of course, reduced by the amount 
and the transaction is complete 
(see Tables A and B, on pages 
364 and 365) 

Now each jomt stock bank has 
deposits belongmg to such firms 
as the one mentioned above, and 
each has cash either in the form of 
notes and com, or of an accoimt 
at the Bank of England The 
magmtude of the deposits compared 
with cash IS always something like 
ten to one, however There is no 
particular magic about this figure- 
banking practice over many decades 
has happened to eatabhah that ratio 
The idea behind it n that not aU 
the depoaltori are likely to ask for 


notes and com at the same time, 
and the banks are quite safe m 
allowmg d^NMits to exceed cash 
m this way In the example given 
above, the joint stock bank's 
deposits and cash are mcreased by 
the same amount, thus disturbing 
the ratio This can be seen from 
an exaggerated set of figures If we 
start with one and tm, they are 
obviously m the ratio of one to ten 
If we add one to each of these, we 
have two and eleven, which are m 
the same ratio as one to five and a 
half Thus, the ratio has been 
disturbed by the equal additions to 
both sides The ratio can be 
restored either by an increase m the 
larger figure wluch is “deposits,” 
or by a reduction m the smaller 
figure, which is “cash ” In other 
words, as a result of the transaction 
which we described, the bank may 
lend to more would-be borrowers 
— It may mcrease the total volume 
of credit— simply because, at the 
beginning of the process, the 
expenditure of some money 
the Government merely mcreased 
the “cash base” of the bank (see 
Table C, pages 364-365) The other 
ahemative must not be forgotten— 
the ratio of cash to deposits may 
be brought back to normal by 
reducmg the cash One way m 
which this may be done is for the 
bank to buy government securities 
In that case, its assets remam the 
same, for the securities rqilace 
the cash, which is transferred from 
the bank’s account at the Bank of 
Engbmd to the Government's 
account (see Table D, pages 364- 
365) Although the bank's assets 
remain the same, its cash has 
from the high level to 
which It was temporarily swollen 
and It IS, therefore, unable to 
mcrease its advances to dients. 
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If the Govenunent wishes to like amount is wntten oo the assets 

mcnase the cash in the hands of the side under the heading '’Govern- 

jomt stock banks so that they may ment Secunties ” This revelaUon 

be well placed for making advances of the method ofoperation of public 

to borrowers, the easiest course is tinanoe to persons very much 

for It to have its account at the limited m what they can do by the 

Bank ci England credited with an size of their weekly pay packet, is 

apiffopruite amount, and then to apt to provoke m them either the 

dtsbuFse that credit by expenditure feeling that the explanation is 

which will find its way mto the entirely wrong (though where, they 

accounts of the jomt stock banks may not be able to tell) or the belief 

in a manner similar to that described that the Government can finance 

in the tmnsacbon referred to m itsell entirely m this way without 

the table below To balance the any recourse to taxation Neverthc- 

increasem the liabilities of the Bank less, the explanation is, though 

ofEngland caused by the increase in simplified, a correct one The 

the Government’s deposit there, a reason why the Government cannot 
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BANK OP ENGLAND 

MAlr HtP 

A Liabnitivi 

1 Asseta 


Depositt of Joint Stock Banks IflO Notes and com 

5 

Deposits of Government 

10 Government Securities 

105 


no 






^er ttu Government has presented a cheque for I” to the firm, the firm ha 
DeposiU of Joint Stock Banki 101 | NoIm and com 5 

Depo^itk ot Government 9 Government Securities 105 


no I no 

Covernmtnt s deposit nduced by I and deposits of Joi it ^tui Banks increased bv I 

^ 7%it enables the Joint Stock Banks to increase their advances to the public and each 
Deposits or Joint Stock Banks 101 | Notes and com 5 

Deposits of C overnment 9 Government Secunties 105 


110 \ no 


Or the Jtfint Stack Bosks might increase 
DeposiU of Joint Stock Banks 100 1 I Notes and com 5 

DapoaiU of Government 9 9 Government SeeurrtMs 105 


no I no 

Government account Is Increased by 9 mid JoM Stock Banks' account deeroasad by 9 
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cany out its expenditure without 
taxation is that it must have one 
eye on prices of all goods and 
services Roughly, it can be said 
that It IS nowadays recognized that 
the Government must leave just 
sufficient purchasing power in the 
hands of the public to ensure full 
employment, tat not so much as to 
cause appreciable price rises 
Now our earlier references to 
money can be more fully under- 
stood, particularly the method by 
which the Government can ensure 
that banks are in a position to make 
loans. Fig. 1 shows how money is 
put mto circulation by the operauon 


ot the bankmg system, government 
expenditure and industnal mvest- 
ment and how it finally returns to 
the source again by the channels of 
taxation and savmgs 

Rdattoa of EooMiiiles to CmoBt 
Problens 

Our discussion of economics m 
theory and practice has covned 
many of the most fundamental 
matters with which the subject 
deals These matters have, how- 
ever, been treated as thou^ they 
were in a v^ter-tight compartmeitt 
unaffected by other aspects of 
human activity. This was essential 


PliN WHEN THE GOVERNMENT SPENDS 

JOINT STOCK BANKS 


Ltabllltia 
Deponti of Public 


NotM and com plui Banks' 
deposit at B of E 
Government Securities 
AdvancH to public 


Matio cash to deposits 25 2 50 or / 10 

paid It into lU bank and the bank hat paid it in at the Bank of England — 
Deposits of public 231 I Notes, etc 

Government Securities 
Advances to public 


Ratio ea\h to deposits 26 251 or J 9 65 


advance creates an egiul deposit for the person to whom the advance u made — 
Deposits of public 260 I Notes, etc 


Ratio cash to deposits 26 260 or I 10 


their hoUing of Government Securities — 

Deposits of pnbbc 251 I 


Notes, etc 

Government Securities 
Advances to public 

26 

125 

109 

Notes, etc 

251 

Goverament Securities 

1259 

Advances to public 

100 


mT 


Rath enak to deposits 25 1 251 or 1 10 
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ID order to get any undefstandios of 
the economic field at all It is now 
necessary to remove some of this 
artificiahty, and obtam a glimpse of 
the relationdup of economic matters 
to other matters, smoe economics is 
part of the much larger study of 
human welfare in general All that 
has been said has been said from 
one point of view alone, namely the 
need for maxunizing economic 
welikre Human welfare, however, 
is also conditioned tv other con- 
siderations , for exanmlCf by social, 
pohtical, moral, spiritual and 
SBSthetic factors amongst others 
Not that these are all mdependent 
spheres , the activities falling within 
one sphere uifluence those m other 
spheres Certain schools of thought 
Mbeve that one or other of the 
spheres is the dominant one, so 
that the remainder are entirely 
condiuoned by the one Thus, our 
moral standa^ might be entirely 
detennined by oureccMiomicsystem , 
alttanauvely, our moral standards 
might themselves determine the 
nature of the economic system No 
attempt is made here to state which 
— tf either — of these alternatives is 
true The problem is simply posed 
m order to be sure that the reader 
is not left with the impression that 
economics covers the whole of the 
study of human society 

Some of the ways m which 
economics comes m contact with 
other spheres may be mentioned 
here ^Esthetics, or the study 
of beauty, IS a casern point Often 
the cheapest way of arranguig 
anything, the way mvolving the 
least expenditure of tune and 
resources, is not the roost beautiful 
Thus considerations of town and 
country plaimmg may clash with 


purely economic considerations 
The economically most suitable 
place for mining a certam nuneral 
imght be in some area renowned 
,for Its natural beauty, whose per- 
fection would be mar^ or perhaps 
even destroyed by mdustnal 
development Should economic 
welfare or cultural welfare be the 
deciding factor*^ It should not be 
imagined that because the two 
considerations somettmes clash, 
they need necessarily do so In 
fact, we might often have fared 
better m the past if we had under- 
stood the extent to which sound 
economics and good taste comade 
In our study of unemployment 
we saw how an increase in the 
mobility of labour would make the 
attainment and maintenance of full 
employment easier Econoimc wel- 
fare demands full employment, and 
as the Govemment h^ agreed that 
It has the general responsibihty for 
secunng that state of affairs, it 
would be very tempting to conclude 
that the Government should fulfil 
Its responsibihty by compulsory 
movement of labour It could 
certainly claim that it was servmg 
the ne^ of econoimc welfare 
But social considerauons, which 
demand respect for certam free- 
doms of the mdividual, pomt 
against such a pohcy Dm one 
of these considerauons outweigh 
the other, and what arcumstances 
determme their relaUve importance ^ 
Many regret that the increase m 
mechanization, which serves econo- 
mic welfare by maximizmg the 
ngtional income, js more and more 
trading to reduce workers them- 
selves almost to pieces of machineiy 
Skilled craftsmanship, it is held, is 
disappearmg Is this desirable? 

ThM are questioiu to which our 
tunes demand an answer, and our 
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soaety u always givuig anawera to 
such questions, even though it does 
not do so conscunisly The In- 
dustrial Revolution decided in 
favour of towns whidi were cheap 
to the employers of the day and 
against social and aesthetic con- 
siderations, even against the long 
view economic advantage of the 
whole commumty Similar deci 
sions are being made today, and 
we should have our. eyes open to 
their unplications That demands 
an understanding of the working 
of our economic system 
Even within the purely economic 
sphere there are currents of develop 
ment which could be shifted one 
way or the other by expression of 
the public will through our political 
machinery In many industries 
technical developments have res- 
sulted in larger and larger plants 
becoming the cheapest to operate 
This has had the effect of reducing 
the number of firms comprised m 
any particular mdustry, and con- 
sequently m reducing competition 
(see Fig 13) The quesbon arises, 
whether or not it is desirable that 
these monopolies should contmue 
to be conducted m the interest of 
the private director and share 
holder, or whether they should m 
future be controlled in the mterest 
of the general public 

foOueace of the Indlndoal 
We are gradually devoting more 
and more of our tune and resources 
to the provision of goods and 
services which can only be effectively 
provided m response to expenditure 
by the Government Education aJd 
health services are examples The 
proporuons of our time and re- 
sources which are being employed 
as a result of expenditure by 
individuals IS diminishing Inothn- 


words, there is a communal dioioe 
and a pnvate choice The pnvate 
person can exercise his mflumee 
over it and benefit, even though 
It IS a communal ctoce 

Then there are sudi matters as 
the choice we can make communally 
between the various proportions of 
our national income that nhall be 
devoted to current consumption and 
to the building up of our capital 
equipment, the m^ods by which 
incentive to effort can be mam- 
tained if more equal distribution of 
incomes is attempted, the possi- 
bihty that the whole of the personnel 
of an mdustry— employers and 
workers togetto mi^t take 
action which would be inimical to 
the interests of the whole com- 
mumty, and so on 

wwiMmiM nd nrliiadili 

All the examples which have 
been quoted are matters whidi our 
ever-developing economic situation 
IS presenting for decision to our 
generation They and others, 
especially one which has presented 
Itself for long namely the question 
of pubhc versus pnvate ownerdup 
of resources occupy the stage No 
attempt has been made to settle 
these matters, but some of the 
elements of economics here pre- 
sented should enable the reader 
himself to apply sound economic 
reasoning to tte practical situations 
which daily confront him 

We said at the beguming of this 
chapter that all the matters with 
which economics deals affect closely 
the health, comfort and happiness 
of everyone An understanding of 
the subject is, plainly, essential to 
all who mte^ to fulfil their 
obligations as otizens and who de- 
sire to use mtelligently all their m- 
fiuenoe to improve the common lot. 
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The debt we owe to the Victonems The achievement of flight Jet propelled 
mrcrqfl Aircrqft instruments Radar Wireless telegraphy and telephony 
Dtrection-flndtng and beam transmission Broadcasting Principles of 
television The cinematograph Sound films and colour films Nature 
and applications of X-rays Discovery of radium Radium and medicine 
H II Insulin Vitamins Dried blood The iron lung Mepacrim 
DDT Penicillin The suhthonamides Surgery Miscellaneous discoveries 
and inventions m industiy Metallurgy The cyclotron The atomic bomb 


B ecause we see most clearly 
that which is nearest to us, 
we are apt to consider the 
twentieth century, although half of 
It IS unexpired, as the most wonder- 
ful penod of progress in all Man’s 
long history Certamly the last 
half-century has been prohfic, both 
in mventions and m discoveries 
Man was bom in chains, the bond- 
age of Ignorance, poverty, disease 
and dirt, but everywhere today 
saenoe is setting him free For 
good OT ill the twentieth century 
has brought us Einstem, radium, 
wireless, television, radar, the 
tallaes, rationalized production, 
Spitfirra and freight phuies, the 
dneen Elizabeth and the high- 
powered motor boat, synthetic oil 
rubber and vitamins, plastics, rocket 
shells, atomic energy, peniaUm, 
the transmutation of the elements. 
X-ray analysis, and other Uungs 
too numerous to mention 
In every sphere of activity 
the natural progress of the years 
has been speeded up by the fierce 
urge of two world wars, whidi 
caused mcmey to be spent on 
reaearoh npou a scale never before 
dreamed of; thmp have been done 
which srould have been called the 


dreams of a visionary when King 
Edward VII came to the throne 

Fuller mquiry, however, will 
show us that very few ind^ of 
these marvels are absolutely and 
completely the product of the last 
two generations, and although we 
are rather too apt to sneer at the 
pnm and staid rmd-Victorians, we 
should do well to imitate their 
thoroughness at the expense of 
some of our own more superficul 
ways The Victorians, too, might 
well have cUimed that their own 
age was one of the most remarkable 
!h history Did it not produce 
Faraday, the electnc motor, electric 
li^t and power, the telei^ione and 
telegraph, locomotives, Darwinism, 
internal combustion engines, and a 
host of other thmgs which are the 
foundations of what has been dis- 
covered since While keeping our 
jnmds as much as possible on the 
present, therefore, IM us not forget 
the very great debt which we all 
owe to the past 

Every discovery and mvention 
has a long ancestry, the right idea 
growmg as it were out of other 
people’s failures It is also true, 
unfortunately, that if a disoovery 
IS not announced at the rlbht tune 
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-^unless, that is, the world u m 
the state of mind to receive it— 
the discovery runs a great nsk of 
being smothered by ndicule or 
neglect Darwm would have been 
burnt at the stake if he had pub* 
lished The Ongtn of Species two 
centuries earher, Galileo m fact 
narrowly escaped that fate, and 
Bruno was actually burnt to death 
for asserting that the Earth moved 
round the Sun 

The Victorians were no better 
than their forbears When New- 
lands propounded the Periodic 
Law— an arrangement of the ele- 
ments which lies at the very 
basis of chenustry— the assonbled 
chemists of England laughed him 
out of the hall People are living 
who can remember how Pasteur 
was derided, decned and perse- 
cuted For years, too, Lister’s 
antiseptic surgery was frowned upon 
and mocked 

Remembenng this complicated 
histoncal background, let us now 
glance at a few outstandmg achieve- 
ments of our own tune 

Conquest of the Ak 

The twentieth century will always 
mark an epoch, because at its very 
dawn men succeeded m reahzing 
the boldest of their dreams, flying 
by means of heavier-than-au 
machines This achievement is 
beyond question the most import- 
ant invention of modem times It 
has altered the balance of power 
between nations great and small, 
has drastically modified previous 
ideas of wuship construction, has 
made a thousand-mile journey a 
matter of a mere three hours, and 
has destroyed all the natural 
fwtiers between peoples By its 
■Id the vast Oerman empire of 
IM(M3 wu bunt, and by the 


same power it was destroyed in an 
even shorter penod Men have 
flown at more than ten miles 
per mmute, or faster than any 
bird ,they haveclunbed ina heavier- 
than-air machine to more than 
56,000 feet, or twice as high as any 
bird, and they have kept aloft for 
many days on end All this became 
possible because two young brothers 
decided that to attempt to mutate 
birds was not the right approach to 
the problem of flight, and set about 
solving It in a different way 

Ibe Wnght Brodm 

The two brothers Wilbur (1867- 
1912) and OrviUe Wright (1871- 
19—) were the sons of an American 
clergyman who hved at Dayton, 
Ohio, and their enthusiasm was 
aroused by Ulienthal’s work m 
connexion with gliders They 
also siw that the first problem of 
flight was how to control a machine 
in the air, a matter only to be learned 
by gliding When they had found 
the right kmd of glider, they pro- 
posed to put a motor into it This 
was the correct approach, but with 
one qualification that afterwards 
cost many lives the essence of the 
Wright machines was that the 
pilot posiUvely controlled his 
machine by his actions , and numer- 
ous known devices for making a 
machine mherently stable or fool- 
proof woe mtentionally left out 
The pilot’s safety must depend on 
his own skill , he really had to be a 
“flying man” 

Hie Wn^t machines were 
biplanes (see Fig 1) To obtain 
lateral control, the brothers mvent- 
ed wings m s^ch both ends of the 
upper and lower planes could be 
wairped, so that when the ends on 
one side were ruaed those bn the 
othersidewerelowered. Hnisifoiie 




. ANT JOHNSON'S DH CinY-NOTM (INCIAND TO AUSTRALIA. fflO) 

F||i 1. Mrerqft tj^ which reami the pn^ss In designtbuing hMS that 
f^y yean cf/lymg In heavkMhohair macMnee. The anaUmt tkmandjbr 
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pair of wings dropped suddenly m 
an air pocket (or the machine, m 
technical pariance. side-ahpp^), 
their extremities were lowered, so 
as to mcrease the lift, whereas the 
opposite wing-tips were raised, 
thus helping the machine to regam 
stability The first Wnght ghder. 
completed m 1900, was tested on 
the lonely seashore near Kitty 
Hawk, North Carolina, it had a 
wing span of 165 feet The brothers 
soon found that much more study 
was necessary They made actual 
measurements of the lift and drift 
under vanous loads For additional 
control, they built a horizontal 
elevator plane m front of the mam 
wings The pilot lay prone on the 
wmg, so as to reduce the resistance 
At Dayton no fewer than two hun- 
dred models were built, most of 
which were tested in a wind tunnel 
this being the first notable use of 
that invaluable device which now 
plays such an essential part m 
aeronautical research The tlurd 
man-carrymg ghder appeared in 
1902 They had so much faith m 
It that on Its basis they oesigned 
the first Wright aeroplane 

First Suocessfiil Fhgbt 
The Wnghts* first power-dnveo 
aircraft had a wmg-span of 40 
feet, the wings measuring six and a 
half feet across , the total wing area 
was 510 square feet As the total 
load, mcluding the pilot, was 1,000 
lb , each square foot of wing had to 
provide two pounds of lift (A 
modem Spitfire has a wmg load of 
26 lb or more per square foot, 
while the new Avro Tudor (see Fig 
3) has a wmg load of S3i lb 
per square foot ) Power was pro- 
vided by an ordinary four-^lmder 
waier-oooled inotor<ar engme, 
cut down u much as possible to 


save weight, it developed twelve 
horse-power at nine hundred revo- 
lutions per mmutc There was a 
cham drive to two propellers 
mounted behind the mam planes 
and driven in opposite directions 
The pilot lay prone on the lower 
wing, operating his warping control 
by means of a cradle attached to his 
hips His hand clutched a small 
lever attached to a rotating bar m 
front of him, which moved the 
elevator plane up or down at will 
In order to provide an easier take- 
ofi* the machine ran upon a mono- 
rail for a short distance 

On the mommg of December 17, 
1903, m the presence of five wit- 
nesses, Orville Wnght mounted 
this machine at Kitty Hawk sands 
The engme was started After 
running for about forty feet along 
the monorail, the Flyer rose from 
the ground to a height of eight to 
ten feet, where die pilot deliberately 
kept It, and it fi^ against a sea 
wind of twenty to twenty-five miles 
per hour for twelve seconds, when 
It landed safely Three more 
flights were made that morning, 
the last one covering 852 feet m 
fifty-nme seconds The air-speed 
of the machine was about tlurty 
miles per hour 

For good or ill, Man had solved 
the problem of flight, but the 
Wnght brothers met with the usual 
fate of inventors of great new 
things nobody believed them As, 
moreover, they naturally kept their 
experunenU secret, many Europeans 
contmued for years to disbelieve 
Meanwhile, m November, 1904, 
Wilbur Wnght flew four tunes 
round an eighty-acre field near 
Dayton, mfivemmutes four seconds 
The Wnght planes were steadily 
unproved, and m a flight m October, 
1905, they covered 20| imles at 
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thirty miles per hour. Up to this were pilotless aerial torpedoes, with 
time nobody else in the world wings, jet propulsion, and a speed 
had flown an aeroplane; neverthe- of 3S0 to 400 miles per hour. They 
less, the United States War Depart- carried a ton of explosive in the 
ment took two years before dead- warhead and exploded on impact, 
ing to order one. The second V-weapon, however. 

There is not space in this chapter the rocket bomb (Fig. 4). had no 
to describe the progress in design relation to aircraft, being in many 
since 1905; nor is there space to respects very much like a torpedo, 
give an account of the develop- and was far more ingenious and 
ments which have given us the giant deadly than the flying bomb. The 
military and commercial aircraft of rocket bomb was forty-five feet long. 





A MODERN AIRUNER 







377 


AIRCRAFT INSTRUMENIB 
connected with the eogines, record- 


ing the oil pressure, air pressure, 
fuel pressure, etc , all of which the 
pilot must have m mind, though 
not necessarily always under his 
eye Then he has an airspeed 
indicator (see Fig S), which registers 
the difference of pressure between 
still air and the higher pressure 
due to the aircraft s speed (trans- 
lated mto miles per hour) The 
aircrafts altimeter is essentially 
an aneroid barometer, as the plane 
climbs the altimeter registers the 
falling atmosphenc pressure on a 
dial, m terms of thousands of feet 
The rate-of-chmb indicator con- 
tams a chamber which air can leave 
or enter only very slowly When 
the plane chmbs the outside air 
pressure drops more quickly than 
the pressure within the chamber, 
when desoendmg, the outside pres- 
sure rises above the inside pressure 
The difference between outside and 
mside pressure is shown on a dial 
as hundreds of feet per minute up 
or down 

A speaal and very ingemous 
uistrument, evolved for warplanes 
but capable of general use, is the 
gen box, famiharly known as 
“Mickey ” Built into the fusela^, 
it sends down to the ground a 
succession of electncal impulses, 
then* echo or “bounce back” is 
interpreted by the instrument in 
sudi a way as to build up a sort of 
contour map of the ground surface 
whidi enables the pilot to form 
some idea of his whereabouts, even 
thou^ everythmg be shrouded m 
fog Another valuable invention is 
the distant readmg compass, a 
remarkaUe instrument that gives 
accurate readmgs where the old 
types of compass would be iisolwss 
throngh the ancraft suddenly 
changing oonsse, or banking, or 
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5. Airspeed Indicator As 
speed increases the air pressure rises 
in the pressure tube, and the dusr 
phragm expands^ movuig the pointer 

being violently shaken The distant 
reading compass compnses a special 
gyroscope, mounted above a mag- 
netic compass, each affecting the 
other , they compose a master umt, 
which is mounted as far as possible 
from magnetic interference, and 
usually in the tail of the aircraft 
Subsidiary compass units (repeater 
compasses), mounted beside the 
pilot, navigator and air gunners, 
are wired to the master umt and 
repeat its movements The master 
umt IS not affected by gunfire, 
sudden violent changes of speed, 
or nearness to the magnetic poles 
It even has a connexion which 
enaUes the difference between 
magnetic and geographical north 
to be adjusted automatically, and 
the instrument can be made to 
operate the “automatic pilot ** 
Most planes are fitted with on 
aitifiaal horizon, conttolled by a 
gyroscope, it showa the poaRioa of 
a small model oeroplaiie nialivii to 
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the horizoD marked on the instru- 
ment, and enables the pilot to see 
the altitude of his machine at a 
glance “George,” the famous 
automauc pilot (see Fig 7), is an 
artificial honzon combined with a 
direcuonal gyroscope It makes it 
possible for the pilot to fly without 
seemg where he is going and yet to 
know the altitude of his plane at 
any moment , * George” a^ auto- 
matically moves the controls and so 
corrects the plane when necessary 
Hie wireless set, of course, is most 
important to the pilot , for (except 
on some war operation where 
wireless silence is essential) he is m 
constant touch by radio with base 

Rader 

One of the most far-reaching 
modem developments of wireless 
waves has been the growth of radio- 
location technique or radar Like 
many other scientific discoveries, 
the prmciple of radar is extremely 
simple, but the construction of 
apparatus to make it effective has 
proved a matter of great difficulty, 
mvolvmg years of research by many 
people The pnnaple is simply 
this very short-wave wireless im- 
pulses are directed as a con- 
centrated beam in some particular 
direction, so as to cover or flood a 
given area of the sky If an aircraft 
should enter this area many of the 
waves will be mtercept^ and 
reflected back to the transmitting 
staUon, as a so-called echo The 
shorter the wave, the more effective 
IS this result 

The distance of the aircraft can 
be detonuned by the nature of the 
echo Itself, which also enables the 
plane to be identified, especially m 
waitune, as fneiid or foe, ftieodly 
afacnft bong fitted with a device 
whKfa enables the rseeiviag statioo 


to distinguish them ^ takmg 
simultaneously two echoes of the 
same aucraft from different heights, 
It IS also possible to deduce the 
approximate altitude of the machine 
by the difference between the 
strength of the two signals Finally, 
by directmg beams from two trans- 
mitting stations to a given area, 
when the machine enters that area 
Its echo IS received at the two 
stations almost sunultaneously so 
that It can be triangulated m space 
The radar receiver is a cathod^ray 
tube on which a spot of hght 
indicates the position of the objewt 
By keepmg the transmitter-receiver 
revolving honzontally through 360 
degrees, and drawing on the screen 
of the cathode-ray tube a map of 
the surrounding country, the move- 
ments of the object can be observed 
continuously 

The principk of radar was known 
at least as fkr back as 1934, and by 
1936 five stations had been erected 
on the Bntish east coast All the 
coasts facmg Germany were fully 
equipped long before the outbreak 
of war It has been officially dis- 
closed that for months before 
September, 1939, no aircraft ap- 
proaching England failed to be 
detected long before it reached the 
coast 

Two essential operations still had 
to be made possible however the 
identification of friend or foe, and 
the detection of small obgects near 
the ground or at sea-level, such as 
the conning tower of a submarine 
The first problem has been only 
partially solved by the means 
already referred to, but the second 
objective was fully achieved 

By themvention ofthe magnetron 
valve it became possible to out 
waves of great energy but very SBSill 
wave-ton^ only a few c e iKim e tre s, 
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Fig. 7. Model aar^dme in paH aeedon, 
s/kndng the eontnd cables md cmmetdons from 
the aiieronst etc., to the control mit of the 
Sperry automatic gyro-pilot (G. E. Irvin). 



in fact ; and this has resulted in some 
remarkable achievements, 
mannes otherwise quite invisible to 
the searchers have been detected by 
radar when running on the surface; 
warships have been “seen” to 
approach, when actually still far 
out of sight. It has been clauned 
that the German battleship Scharn- 
horst was so detected, thus enabling 
H.M.S. Duke of York to range her 
and open fire before the Germans 
had any inkling of their danger. 
The accuracy of anti-aii craft gunfire 
against raiders and V-bombs was 
greatly improved by the use of 
radar. As a ranging device it has 
been installed in all the larger 
British ships of war; there are even 
small sets in numerous motor 
torpedo craft. 

Ihe ordinaiy merchantman, wal- 
lowing through the aea on some 
dark and foggy night, can deter- 
mtee bk position by the use of 


radar, with an exactitude never 
before dreamed of ; for of course, 
all the accumulated knowledge of 
wireless direction finding was at 
once applied to the new discovery. 
Finally, an airman flying in fog, 
cloud or darkness can, as already 
described, receive by means of his 
gen box a contour map of ttie 
ground Hf— f him. 


Another outstanding discovery 
of the twentieth century is wirelcBS 
teMgraphy and its ofipiiag, bnnd- 
oasting. Here again, howeun; the 
idea was far firam new, for in 1842, 
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Samuel Mono, the mvnitor of the 
Morse code, sought a way of 
transmitting electncal unpulses 
through water He ran two wires 
along the ground parallel to one 
another, on either side of the 
Washington Canal, and earthed 
them by smking copper plates in 
the water As might be expected, 
he found that he could transmit 
messages from one wire throu^ 
the water to the other wire 
Years afterwards this idea was 
remvestigated and patented by 
J B Lmdsay, of Dundee, and 
by the ftmous electrical engineer 
Sir W H Preece, of the British 
General Post Office Preece con 
veyed messages across the Solent in 
this way m 1882 Meanwhile, Clark 
Maxwell had predicted that electro 
magnetic waves existed, of un- 
mensely greater length than the 
waves of ordinary light and would 
ultimately be discovered (1867) 
Such waves, which are the basis of 
modem wireless transmission, were 
m fact discovered by a young 
German, Heinnch Hertz, ir 1887, 
he show^ that as regards speed and 
other characteristics they behaved 
like waves of ordinary light If 
an electnc current, while passmg 
along a line, had to jump a small 
gap a spark occurred, and this 
spark set up the electro-magnetic 
wave, a wave moreover the length 
of which might vary from a few 
metres to many miles Some means 
for detecting the waves was needed, 
of course Hertz used a simple coil 
of wire, the Hertz resonator, but in 
1892, Edouard Branly mvented a 
coherer, v^nch consisted of a mass 
of loose metal filmgs m a glass tube 
plugged by two silver rods Ordm- 
ardy such filings resist the passage 
of an electncal current, but when 
ele ctro magnetic waves reach them 


they become momentarily com- 
pressed or coherent (hence the 
name) and will permit the passage 
of a current This pnnaple, 
already discovered by D E Hu|^ 
independently, led eventually to the 
invention of the microphone In 
this instrument the vibrations of a 
diaphragm responding to sound 
waves pressed on a core of 
powdered carbon , this caused 
intermittent electn^ impulses to 
be transmitted along a wire to a 
distant receiver, where their effect 
on a small electro-magnet caused 
another iron diaphragm to vibrate 
m sympathy with the first one and 
so to reproduce the original sound 

Marcoal 

In a sense, Marcom's great career 
began in England, for his attention 
was attracted by Professor Righi 
to a lecture by Sir Ohver Lodge on 
coherers Marconi, who was then 
only twenty-one years old (1895) 
made experiments at home He had 
the idea of earthing one wue from 
the Hertz spark producer and 
attachmg the other to a vertical 
aenal, thu was his transmission 
set, and by a similar arrangement 
at the receiviiig end of a vertical 
aenal, and an earth contact con- 
nected to the coherer, he found it 
possible to transmit and receive 
messages over considerable dis- 
tances 

Marconi came to England and on 
June 2, 1896, took out his first 
patent Preece and the General 
Post Office were interested, faali- 
ties for expenments were given to 
the young Italian, and from that 
moment he never looked back His 
success was partly due to his own 
gemus and partly to the great 
enterprise of the Marconi Oompsny 
m buying up every mventlon which 
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would f acilita t e their own open* earpieoe Gradually, more fhcta 


tions By September, 1897, Marconi 
passed recognizable signals from 
Salubury to Bath, a distance of 
thirty-four miles, by 1899 his 
system was adopt^ for reportmg 
the Shamrock — Columbta yacht 
race, and was also taken up by the 
Bntish War Office for use dunng 
the Boer War In 1900, wireless 
telegraphy had already saved lives 
at sea, sets had been mstaUed on 
numerous warships, and the m- 
ventor, seizmg fortune with both 
hands, began to build a high-power 
station at Poldhu, Cornwall, with 
the obyect of sending wireless 
messages across the Atlantic 
The masts at Poldhu were 210 
feet high, and carried fan-shaped 
aerials The aerial at the New- 
foundland station, seventeen hun- 
dred miles away, was supported by 
a kite In spite of wild weather 
which made it difficult to keep the 
aenal up, the first transatlantic 
wireless signal was received at 
St John s, Newfoundland, on 
December 12. 1901 It was not 
understood at first how the wireless 
waves adapted themselves to the 
Earth’s curvature over such a vast 
distance, but the subsequent dis- 
covery of the Heaviside and Apple- 
ton layers in the upper atmosphere 
enabled the mystery to be eiqilained 
upon entermg these layers the waves 
curled over, so that actually they 
were reflected back from space 
(This reflection also explains the 
fact that withm a certam distance 
of the transmitting aenal some 
waves cannot be detected at all ) 
Marcom improved on the Branly 
ooherer, by mventing a simple little 
mttrument m whidi, by magnetic 
induction, the oscillations m the 
noMvmg aenal ware converted 
uto audible dicks m a tdophooe 


were established about the new 
means of communicauon the great 
range of available wavelengths, the 
nature of mteiftrence, atmo- 
sphencs, the duective properties 
of wireless waves, and so on, but 
always the messages had to be sent 
by a spark a powerful 

generator, so that the waves were 
broken or discontinuous The use 
of wireless became obhgatory on 
all large ships of practically every 
maritime nation, it justified itself 
m that many hundreds of hves 
were saved at sea, for example, m 
the memorable disasters of the 
Voltumo Vestnst and 7rran/e, while 
as a means of telegraphic trans- 
mission Marconi’s system was a 
serious nval to the cable companies 

No continuous wireless waves 
could be transmitted, nor could 
speech become practicable over the 
air, until the invention of the 
thermionic valve made this miracle 
possible The story of thumvention 
gives yet another mstance of how 
new developments may be made 
possible by the use of earlier 
discoveries Many years before, 
Edison had placed a small metal 
plate mside an ordmary electric 
lamp, with the idea of stopping the 
carbon filament from blackening 
the bulb He found that when one 
temunal of a galvanometer was 
wired to this plate and the other 
temunal to the positive end of the 
filament a current passed, although 
the cucuit seemed mcomplete 
This mystery, the Edison Effect as 
it was called, was solved eventually 
by Prof J A Flenung, of London 
Umversity By placmg a mica| 
screen between the filament and 
the plate he cut off the onnot 
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altOBether TUs oouhl oiriy inean 
ttat the Bdlioa Effect wis due to 
electnfied partides (whidi codid 
Hot penetrate the mica) jumping the 
gap from the hot filament to the 
plate These particles were 
negatively charged in other words 
they were electrons hence such a 
lamp could be used to rectify an 
ettarnatmg currem for it would 
allow one senes of impulses (from 
the filament to the plate) to pass, 
but would suppress the opposite 
senes (from the plate to tte 
filament) 

Flemmg patented his invention 
m November, 1904 callmg it a 


m this tnode valve he mtroduced a 
new and essential idea for speech 
reproduction The plate the 
Fhmung valve could be given a high 
voltage relatively to the filament, 
by connectmg it to a high tension 
battery, the filament itself was 
heated separately by a low-tension 
current As the stream of electrons 
sought to pass from filament to 
plate they had to pass through the 
gnd but, by electnfymg the grid 
negatively some or all of the 
electrons could be thrown back on 
the filament again thus reducmg 
the current or stopping it com- 
pletely Also, the more the grid 


aiMER WAV6 MODULATED BY SOUND IMPULSES 


Fig. 8 Diagrammatic representation oj a continuous atrrier wave 
radiated by a transmitter During ntei vah of silence the wave Is evenly 
distributed as shown on tht left of the drawing sound impulses impinging 
4m the microphone cause the wave to be modulated as shown on the right 


therimofuc valve * therm because 
It had to be hot **iomc because the 
passage of ions produced the effect, 
and **valve’* because it was a one- 
way action only This invention 
was the basis of all modem wireless 
valves, but its ongmal importance 
tested on the fact that it provided a 
rectifier for ahemating currents 

The IHoaa Vahe 

At the beguming of 1907 Lee 
4]e Forest invented a valve wMi 
a third etoctsode, by uuertmg a 
wne gnd between the filament and 
the plate, he called it an Audion, 
for reasons whidi will be obvious 
There was much dispute over the 
-patent, winch resulted in a law suit 
s h a t de Forest losts nevertheless. 


was positively charged, the greater 
the current to the positively charged 
plate, thus, by varymg the charge 
on the grid corresponding vana- 
tions but of much greater strength, 
were mducedm the plate circuit By 
bnking the plate circuit to the grid 
circuit through a transformer or 
condenser it was possible to set up a 
contmuous oscillation on the gnd 
from negative to positive and bade 
agam FTom the ahematuig (or 
sutgmg) current thus produced m 
the gnd circuit, a similar surgmg 
current could be induced in an 
aenal which then radiated mto 
space a continuous earner wave 
(see Fig 8) 

It renamed only to perfect a 
method of varymg or modahltag 
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thiB earner wave in accordance with 
the vanauans of current from a 
microphone (desenbed on page 382) 
for speech transmusion to beoMne 
possible The vanations of the 
microphone current are made to 
increase or decrease the voluge m 
the plate or grid circuit of the valve 
with the result that the earner wave 
IS modulated, as shown m Fig 8 

All the wireless waves have the 
speed of light, 186,300 miles per 
second, or 300 million metres per 
second , if, therefore, we employ for 
our transmission a wave of one 
thousand metres, there must be 
300,000 oscillations m the aerial 
per second, and similarly for any 
other wave-length A thirty-metre 
wave-length requires the enormous 
figure of 10 million impulses every 
second, the waves u^ in tele- 
vision are less than one-fourth of 
this wave-length* 

In the receiving set the valve 
reverts to its origmal function of a 
rectifier, because the current in- 
duced in the receiving aerial by the 
modulated earner wave is altem- 
atmg and cannot afiect a telephone 
or loudspeaker diaphragm until it 
has been made unidirectional The 
impulses are also very feeble and 
must be amplified The gnd- 
filament ratio m the valve provides 
a considerable degree of ampli- 
ficauon, which can be multiplied 
to any extent by increasing the 
number of valves, up to the point 
where distortion and extraneous 
nones become mtrusive 

DiracIloB Finding 

Two veiy unportant applications 
of wireless telegnqiliy have been the 
Marconi-Bellim-Tosi duecuon find- 
er, and the use of short waves for 

Maionu was always trying dif- 

B W X — N 


ferent effecU on aerials In 1905 he 
discovered that a horizontal aerial 
erected to receive unpulses worked 
beat if Its free end was farthest 
away from the direction of the 
transmitter, and the aerial itself m 
the line of the approaching wave, 
it receivea less and less when turned 
round through ninety degrees, being 
least effective when at right angles 
to the direction of the transmitter 
This thscovery made it possible to 
build* frame aerials on ships, by 
means of which, if they picked up 
the signals from two or more land 
stations, the operators could by a 
simple sum in trigonometry deduce 
their position, an mvaluable aid to 
navigation during fogs or storms 
Moreover, since beams from dif- 
ferent stations could be effectively 
received at any given pomt, they 
could also be employed to amuse 
and mystify the public by making a 
car travel unattended down a road 
or a model aeroplane circle round 
the auditonum of a theatre 

Beam Thummlmion 
Marcom also discovered beam 
transmission Although short waves 
had been used for wireless work 
to some extent for yean, they 
were left largely to enthusiastic 
omateun and did not become 
commercialized until the early 
’twenties, but the elaborate nature 
and fonmdable cost of high-power 
stauons had caused Mareoiu to 
explore the possihihties of short- 
wave transmission It was found 
that by usmg specutl types of 
aenals the waves could be coor 
centrated m one direction, just as 
the heat waves are thrown back 
and made to stream m one dixectioD 
by the reflector of a bowl fire. If 
the directional transmitting aenal 
IS onentated m a given dw ec ti O H , 
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and a leoaving aenal is similarly 
orientated ai the flu* end, the 
transmission wiU be picked up by 
the leoeiviiig aenal just as if the 
short waves were traversing space 
like a beam of light By this means 
good results were achieved with 
qmte small power This beam 
transmission cut out the need for 
the very heavy spark system of the 
high-powered transmitters, and 
simplified wireless speech trans- 
mission In 1919, Marcom 'suc- 
ceeded m transmitting speech from 
Caernarvon to Dublin, seventy 
miles away on a three-metre band 
By fittmg the transmitters with 
revolving reflectors, advantage was 
then taken of the new discovery to 
erect a wireless 'lighthouse* for 
shqi service at Inchkeith (1922) In 
a very few years the world was 
spanned by short waves, a wireless 
telephone message being sent to 
Australia from England by the 
beam transmission method for the 
first time on May 30, 1924 

Broadcastmg, the advent of which 
was probably flayed by the First 
World War, was first attempted m 
the Umted States by the Westing- 
house Company, who m 1920 began 
to broadcast gramophone concerts 
and church services Marconi 
aemed the idea immediately, and 
frcMn February 23 to March 6, 1920, 
his company transmitted daily 
concerts from Chelmsford On 
June IS of that year Dame Nellie 
Melba sang “Home Sweet Home* 
fnm the same station and was 
heard over a radius of three 
thousand nnles Ihaae were the 
peat days of the amateur, udio 
made his own coils with a few 
bits of wire and could pick up 

■paiKMMlM-ally sOOSe ftAt tOO d‘f**"* 


Station Most listeners used crystal 
seta— the “cat’s whiskers’* of which 
were perpetually shppuig off— and 
were mdescnbably thrilled by eveiy- 
thing concemmg the new wonder. 

In 1922, the Bnbsh Broadcastmg 
Company was formed, its station 
was on Savoy Hill, London, and 
Its call sign 2LO The Savoy 
Orpheans, John Henry and 
Blossom, and the words “Copy- 
right by Reuter, Press Association, 
Excharige Telegraj^ and Central 
News rapidly became famihar to 
the ears of thousands of listeners 
Withm a few years every country 
had built numerous stations and 
was broadcastmg regular pro- 
grammes on wavelengths allotted 
by mtemational agreement The 
old hand-nuule sets, pnde of their 
builders’ hearts, were replaced by 
mass-produced umts, the amateur 
(save for a devoted few) faded out 
and the professional wireless 
engineer came m 
For good or ill wireless is now an 
mtegral part of the life of the 
commumty and is here to stay 
It confers many mamfest benefits 
almost instantaneous commum- 
cauon between different countries, 
the joining of a whole nation as 
audience of a smgle statesman’s 
speech or to some national event, 
the search for a hunted murderer 
or a lost phial of poison, the 
educational broadcasts to schools, 
the daily weather forecast and tune 
signab, the call to a sick-bed, or 
the last despainng S O S of un- 
fortunates at sea or m the wilder- 
nesses of the Earth 

Pwnra bjr WirahBB 
These are naturally associated 
in the mind with broadcasting, 
because such pictures ace eamsd 
m pncttely the aame way as 
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Pig. 9. Amplifying phoftheleetrie 
cell. Electrons released from the 
primary cathode attack a second- 
ary cathode^ thereby releasing a 
much greater stream of electrons. 

sound on the modulations of a 
wireless wave, but in other respects 
the process is quite different. The 
problem here is to reduce a picture 
to a series of electro-magnetic 
waves at the transmitting end, and 
to turn those waves back into the 
same picture at the receiving end. 
There are many ways of doing this, 
but the following general remarks 
will apply to most of them. 

If we examine a picture from our 
dally newspaper under a magnifying 
glass, we shall see that it is made up 
of a multitude of ink dots, which 
by their relative thickness or fineness 
(or absence) give the gradations of 
tone from black to white which 
build up the picture. By taJdng a 
series of rapidly following pictures, 
as in a dnematograph camera (see 


turning those dots into electric 
waves, and reversing the operation 
at the far end, we should achieve 
television of such objects as a 
moving car or a gesticuliUmg actor. 
For stills or single pictures, trans- 
mission by telegraph has been pos- 
sible for many years, although it has 
only been done by wireless since 
1926, when Marconi first trans- 
mitted pictures fi‘om London to 
New York. 

The fundamental process is this: 
a film of the picture is wra^Md 
around a glass blinder. While the 
cylinder turns on its axis a very 
bright point of light travels slowly 
down the axis; thus the light-point 
must trace a spiral on the cylinder, 
and the whole picture will be 
covered by this spiral line. When 
the film is opaque little or no light 
can pass, but where it is clear there 
will of course be abundant light. 
The beam of light, varying m 
intensity in accordance with the 
bright places and shadows of the 
picture, is directed on to a photo- 
electric cell (see Fig. 9), which is 
simply a bulb in which an electric 
current can be excited by means of a 
beam of hght. 

Certain substances, particularly 
cesium, potassium and sodium, 
have the power of emitting electrons 
when attacked by light, the eflfect 
being nearly proportional to the 
brightness of the beam. In some 
cases, the inside of the photo- 
electric bulb is coated with such a 
substance, in others the substance 
covers a metal plate within the 
bulb; but in either event the 
variations of the feeble current 
which is thus set up can be 
amplified to any desired extent and 
sent off on the modulations of a 
wireless wave to a distant receiver. 


pipe 392X tedudiig them all to d^ 
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direct . but if a toothed disk IS made 
to revolve very rapidly between die 
li^t and the pict^, it cuts up the 
lii^t mto definite shces or im- 
pulses, and these can be trans- 
mitted 

At the receiving end they are 
magnified once more and rectified 
by valves The current then enters 
another cylinder, which rotates 
stnctly in tune with the first , round 
this cylmder a piece of sensitized 
paper is wrappiul, on which the 
varymg impul^ build up a fac- 
sunile of the picture Exact 
synchronism between the trans- 
mitting and receiving cylinders is 
essential, just as it is with television, 
otherwise the received picture will 
be distorted, this synchronism is 
ensured by inserting special control 
waves m the transmission 

TelcvMon 

Television is an extremely com- 
plicated matter It could not 
succeed but for the well-known 
property of our eyes by which they 
retain the impression of a picture 
for a short space— roughly one- 
tenth of a second— after we have 
observed it In those books which 
showed silhouette pictures of 
dancing and such subjects as the 
JeffenesCorbett pnze fight, each 
picture of the book presented the 
figures m a shghtly difierent attitude 
By passmg the eidges of the sheets 
rapidly across one's thumb the 
characters appeared to move, thanks 
to the eye's “persistence of vision ” 
Television, like the cinematograidi, 
takes advantage of this faa, by 
presenting a senes of separate 
pictures so fast that the characters 
appear to move Any senes shown 
at a rate exceedmg ten or twelve 
per second will seem continuous, 
the actually provided in 


television is twenty-four or twenty- 
five eveiy second 

The t^vision frames are small, 
the old Bntish Broadcastuig Cor- 
poration experimental pictures hav^ 
mg a size of seven mches by 
three inches, but frames in future 
will probably be five inches by four 
inches or an enlargement in the 
same ratio There are many systems 
of television, but at present they all 
employ some mediod of cutting 
the picture up into very thm 
horizontal shces, starting at the 
top left-hand corner (see Fig 10) 
Each of these slices contains a great 
variety of hghts and shades, which 
must be broken up into electro- 
magnetic waves 

Modem systems break up the 
pictures, each of which has to be 
transmitted m one twenty-fifth of a 
second into 40$ horizontal hnes 
To avoid flicker, the hnes are mter- 
lavcd, that is hnes 1, 3, 5, 7 and so 
on to the end are transnutted first, 
then hnes 2 , 4, 6, 8, etc , all, of 
course, far too fast to be perceived 
Smee there are 10,125 hnes per 
second, each with its range of 
shades, the photo-electnc cell or 
cells employed must respond to 
several million stimuh every second . 
moreover, only very short waves 
can be employed m the trans- 
mission A wavelength of 6*6 
metres has been recommended for 
future transmissions m Great 
Britain, a shade less than the 
television transmitter at Alexandra 
Palace, London, employed before 
1939, when it sent out forty-two 
imlbon waves each second 

XbleflrioB PeohlsmB 

With this background, some of 
the proUems that have afflictftd 
television engmeers become evident 
Taken m order of time, these 
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Fig. 10. How a teievision image is broken up into horizontal lines by the 
scanning apparatus of a television camera. In practice there are 405 lines^ 
and the whole picture is scanned in one twenty-fifth of a seemtd. 


proUems are the illumination of brightly lighted mirrors, arranged 
the subject sufficiently to show all upon a revolving drum. Next 
its limits and shadows, the splitting comes the chopping-up process, 
up of that illumination into in- The Baud television system formerly 
numerable patdies which can be employed three rapidly revolving 
converted into current, the anqili- disks, die first of which contained 
fication of such very minute small lenses spirally arranged, and 
impulses sufficiently to permit their the others slots and a groove by 
transmission, and the reverse series means of which the images recdved 
of operations at the receiving end. by the lenses could be further cut 
Illumining the subject is called up. As the disks revolved, each lens 
scanning, a word which, despite traversed one line of the picture, 
much popular misuse, means to and as diere were only thhty lines 
examine narrowly. One method is per inch the result was necessarily 
to pass a bright spotlight from very coarse-grained; moreover, the 
point to point over the subject, so system made eKtiemdy heavy de- 
rapidly that one is not conscious mands on the photo-electric cell, 
of it; there is a better way, to which despite its wonderful sensitiveiiesB. 
we u^l refer in a moment. Another New methods were therefore 
m ethod is to enqiloy a set of tried, involviag a quite dUhrent 






DISCOVERIES AND INVENTIONS 


390 

pnnaple,' and ooc at them, the 
cathode-ray tube, proved lu^ily 
efficient and appean today to hold 
the field In a cathode-ray tube 
the electrons from the cathode (or 
filament) rush across to the anode 
and may have sufficient velocity to 
stream beyond It By using nu^nets 
placed outside the tube, or mag- 
netized deflector plates within it, 
the stream of electrons may be 
directed hke a gun or a pant-spray, 
so as to cover the whole inner sur- 
face of the ihr end of the tube, let 
us say from left to right and top to 
bottom, at perhaps 405 times a 
second On this basis Dr V K 
Zworykm mvented the iconoscope 
or image-viewer, the principle of 
wtaidi IS now u^ by the B B C 

lie Icaaeieope 

The iGonoacope (see Rg. 11), 
comprises essentially a large 
cathode-ray tube, shaped hke a glass 
decanter inik a long, tilted neck 


In the bowl portion a metal plate 
IS fixed vertically, the side facing 
the neck being coated with a thm 
film of mica on which a multitude 
of tmy dots of silver coated with 
OBSium have bem apphed The 
back of the {date is connected 
electricaMy through the wall of the 
bulb to ftie amphfying and trans- 
mitting system outside (see Fig 12) 
The screen is m hne with a powerful 
leas outsKle the bulb, this lens 
being focused on the subgect Thus, 
when hghted up the subgect covers 
the vdiok screen with its lights and 
shadows, each tmy sensitive photo- 
electric oefi receiving its part and 
as the subject moves the minute 
currents within the photoelectric 
cells vary in sympathy The neck 
of the flask contains the cathode, 
from which a stream of electrons 
pours out It traverses one, two, 
three or even aSore anodes (which 
are disks wilh a hole m the centre) 
like an exoeeduigly fine jet, this 



B|g> 11* An HCtiom drawint the toomneope, ahamng the eUetran 
Mtnm Mcmmbig the taem on to which the denred plelen hoe been /beneed 
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MCUVING IND 

i%> 12. Diagram showing the principie ef tekvishm. The eketron beam 
k the tekvkkm eamera (shawm top right) sets tm a varying eketrk 
enrrmt which the transmittm- translates Into radio Impabes. Prom f/kme 
bnpukes the receiving set again reprodaces the varying aevem, wkkh 
then regulates the strength pf the electron beam Wnmtnating theftaareaeem 
eereen of the reeeMng set (seen at the foot of this lUastratkah 
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appamiu has been aptly named an 
electron-gun By the action of the 
deflecting plates, the jet is then 
made to cover the entire picture 
from top to bottom m 202^ 
horizontal hnes, followed by the 
remaning 202i lines and. as the 
jet passeseach tmy gram of cesium 
the cesium disdiarges electricity 
in proportion to the amount of 
h^t shinmg on it, the result being 
an impulse of appropriate strength 
through the back of the plate to 
the wire outside Subsequently 
these electnc impulses are amplified 
and transmitted 

At the receiving end, the electric 
impulses again pass to a cathode- 
ray tube, the electrons from which 
play upon a fluorescent screen at 
the far end, the outside of which 
shows the televised piaure The 
electron stream moves over the 
fluorescent screen m the same way 
as and in tune with the stream m 
the transmitter's iconoscope, and 
the strength of the stream is vaned 
by the incoming wireless impulses 
As the electron stream hits the 
s cr een, the part of it which u struck 
^ows more or less brightly accord- 
ing to the strength of the electron 
stream, and a picture is built up on 
the outer side corresponding to 
what IS being **8een*' by the 
iconoscope (see Fig 12) 

Regular television broadcasts, 
suspended m 1939, were resumed by 
the British Broadouting Corpora- 
tion on June 7, 1946, and on 
June 8 the Victory Parade m 
London was televiaed 

The posaibihty of traasauttmg m 
oolour has been under investigatuni 
for yean, and two-ooknir trans- 
nusHons have been nchievnd Tele- 
vision IS oertam to make great 


have so fkr advanced under the 
stimulus of war that big develop- 
ments may be expected as the 
vanous unprovements are made 
available for avilian use 

The Ctnenatograph 

The cinematograph is essentially 
a twentieth-century mvention, but 
Its roots go far back Mid- 
Victorian machines like the zoetrope 
gave the moving-picture effect by 
arranging a set of pictures round 
the inside of a drum and then 
either passmg them rapidly before 
a slot, or (which comes to the same 
thing) revolvmg the slot before the 
pictures Obviously, there could be 
no cinematograph without films, 
and celluloid was not manufactured 
till 1869 By about 1878 photo- 
graphs were being prmted onlantem 
sli(^ and shown in a magic lantern 
Ten years later, a celluloid film was 
coated with li^t-sensitive silver 
salts, and next year (1889) the 
Eastman Kodak film first ap- 
peared On March 22, 1895, a 
demonstrauon of moving pictures 
was given by the brothers Lumi6re 
m Lyons, they called their machine 
a anematograph, and the name has 
taken root 

The cinema camera is admirably 
adapted to a moderately difficult 
job The standard film is 1 38 
mches wide, each picture being *748 
mdies deep, a length of up to one 
thousand feet is earned m a hght- 
pioof magazme The fbniMud 
motion of the film, at twenty-ftnir 
pictures per leeo^ must cany 
about eii^teen mches of the film 
before the lens m twenty-four 
jmapo every second, but tnck 
photography, such as slownnotion 
pictnras, requires a much faster 
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Sprocket wheels, which pull it for- 
ward to be fed through a slot or 
*‘gBte'' beheld the lens Here a 
meehanical daw engages the slots 
of the film, so as to pull it down 
flat and hold it still for a fraction 
of a secrad, while the picture is 
bemg taken Then the claw pulls 
forward another section of film, 
and so on At the same time a 
shutter behind the lens keeps pace 
with these movements, exposing 
the film only u4ien it is still 
The developing of films has 
become a hi^ art Full-length 
films are developed in long, pipe- 
like tanks, the film afterwards being 
dned on revolving drums in a wann 
room This film of course is a 
negative, precisely like the negative 
from any ordmary camera It 
therefore has to be closely fastened 
to a new length o^ film, the two 
being passed through a “gate” 
together under a powerful li^t, 
the positive is then developed and 
fixed, and the film is ready 
The cinematograph projector 
works at the same speed as the 



F|g. 13. Tkt Maltese erou meek- 
arism on a dnematograph proleetor 
wMdi cheeks the movement of eadi 
picture far an instant 


camera, twenty-four pietares a 
second, and agam each picture 
must be held still far an msfant so 
that the eye may have tune to 
gnep it In the ivogector the 
sprocket wheel which feeds the film 
forward is attached to a wheel 
shaped like a Maltese cross (see 
Fig 13) A third wheel, which 
revolves steadily, carries on its face 
a raised disk with a recess in its 
nm, and a projecting pm The edge 
of the disk holds the Maltese cross 
still until the pm enters one of the 
shts on the cross and twists it 
forward a quarter turn The cross 
IS then locked again, and so on 

Sonad FDwk 

One IS so used to “talkies” 
nowadays that the thrills and 
quaintness of the old silent films, 
with their over-ctnphasis on action, 
their captions grave and gay, and 
the gramophone aooMqnniment 
which so often failed to synchronize 
with the movement of the actors' 
lips, are almost forgotten Many 
who saw The Staging Fool^ or The 
Donovan Case in 1928-29 and 
similar early talkies, regarded the 
mnovabon, though wonderful, as 
no improvnnent Despite defects 
which a sensitive ear can stiU pick 
up (for a short time only, because 
one insensibly acquires the “atmo- 
sphere” of the screen after watchmg 
It for a few minutes), the modem 
sound-film is an aduevement of a 
high order The sound track is 
impressed on the film beside the 
incture so that the sounds synduo- 
nixe widi the appropriate move- 
ments of the actors, and so on 
Die pictures on the films are, m 
this case, about one^ en th of an 
mch narrower than wfent films, to 
make room for the sound track 

Sound tracks themselves are of 
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two kmds. kaomi u variable area loud sound the ligbt beam travenes 
and variaUe density tradn re- the ftall length of the slit, which is 
specdvdly (see Fig. 14). ofcourse the full width of the sound 

In vartaUe area films, the sound track. The smallw the sound the 
camera contains a lamp which shorter is the distance along the slit 
throws a bright beam of light upon traversed by the hght beam, 

a magnetically controlled minor. With variable density sound 

which is wired to a microphone in tracks, the hght shines uptm the 
the studio, the microphone beuig whole track through the slit and is 
out of the picture, abo^ the actors' varied m mtensity according to the 
heads (see Fig. IS). When an strength of the sound impulses, 
actor speaks, the sound vmves, The result is a multitude of 
transformed to electric impulses by horizontal straight hnes; where 
the microphone, agitate the mirror; these are close together strong 
hence the beam of hght shivers, noises occur, where they are more 
moving from side to aide in sym- scattered qiueter sound is indicated, 

pathy with the sounds. 71113 For both systems, the sound 

moving light-beam is directed upon recording may be done either when 
a very fine alH behind which the the film is t^n or subsequently, 
sound track of the film is being In the nuqonty of studios it is usual 
drawn at a umform speed. For a to record speech at the time of 
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ng. 14. 7hv distinct stnps oj sound JUm showing the tvpearsmee 
of waridbUs area and mriabie density sound tracks. Stmts sy^ena 
produce vaHabie area tracks cf a somewhat different oppearanee by 
etebodying the same principle of hortzontai knee of varying length. 





Fig. 15. A studio scene during the making of a sound film. The microphone 
is suspended above the smger's head^ outside the range of the camera. 


Bhootingtliefilm, whereas incidental 
music and ocher noises can be added 
afterwards. 

The film prelector has a sound 
gate undemeaCh the picture gate, 
the film running through it unmedi- 
ately the picture has been shown. 
Between the two gates, however, 
the jerky motion of the separate 
pictures must be reduced to con- 
tinuous motion, otherwise the sound 
would be broken up, too; this 
continuous motion is achieved by 
means of a steadily revolving 
QMocket vdieel between the two 
gates. Behind the sound track is a 
powetfU light which shines through 
the track cm to a phoco-eleciric cell. 
As the sound track varies fai 
density, so do the light rays reach- 
mg the photo-electric cell. In the 
manner previoudy mentioned, these 


impulses are then led away, magni- 
fied by wi rel es s ralves, and finally 
fed to a loudspeaker which is 
usually placed behind the screen. 

IMek CiBWBSiegrsphy 
The camera never lies, but it can 
easily be made to give quite false 
impressions. Thus, by running a 
film backwards througji the camera 
and then showing it m the nmmal 
way on the projector, a ball struck 
by a cricket bat can be made to go 
back to the bowler, or a trunk 
hurled out of a window rise to that 
window from the pavenseot ten 
stories below. For skmnotion 
pjetures the origteal film must be 
taken much tester, sinoe if shot at 
four times the normal speed, the 
resultant action will appear at only 
on e- f o u r t h of its real spead; con- 
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venely, hy slowing down the shots 
a slow-movuig tram may be made 
to rush most realisticaHy upon a 
person wdio has been tied ^ the 
viUam to the rails’ 

Special cameras are used for such 
fieak photography, slow-motion 
cameras m some cases being able to 
take five thousand pictures m a 
second Such cameras, of course, 
have a very practical value when 
investigating ultra-rapid events like 
the breaking of a piece of glass or 
the behaviour of a bullet in flight 
Where an actor plays two parts 
simultaneously m a film, he is first 
“shot” in one of his roles, one-half 
of the film bemg screened from the 
light , he IS then “shot” agam m the 
second rtde on the other half of 
the film, great care of course being 
needed m respect to timing At 
least one good book is devoted en- 
tirely to these tncks of the camera 

CokMa Films 

Colour cinematography is, natur 
ally, more compheated and costly 
than the black-and-white process, 
and many technical ddficuhies had 
to be overcome before satisfactory 
results were achieved In the early 
days cedour fihns were produced by 
means of a two-colour process— 
usually emidoying rust red and 
green-blue-^t it was impossible 
to achieve a full range of colours 

The range of colours in the 
visible spectrum, which together 
make up white hdht, are light rays 
of slightly difleient wavelengths 
The colour of any opaque sub- 
stance is due to the fact that it 
abawba some of these rays but 
reflecu back others Transparent 
substances absorb some hght rays 
but allow others to pass through 


are sensitive to red, green and violet 
light, respecUvely The sensations 
thus set up are combmed and mter- 
preted by the bram as the various 
colours which we see Colour 
films fottow a similar process by 
combming three colours m various 
propmtions to reproduce the 
natural hues , red green and violet 
are mainly used, but m some 
processes, called the subtractive 
processes, the secondary colours 
magenta, cyan blue and yellow are 
employed 

Three mam methods of securing 
colour films are at present employed, 
these being represented by the 
Technicolor, Dufayetdor and Koda- 
chrome systems The first-named 
employs a rather elaborate camera 
whidi analyses the picture mto 
three colours and projects them on 
to three separate black-and-white 
films During development the 
unages on these films cause the 
gelatine surface to swell slightly to 
give a matrix pnntmg surface 
Each film is then coated with the 
^ipropnate dye (magenta, cyan 
blue or yellow) and the three are 
finally pressed, one after the other, 
against a fourth, unsensitized, strip 
of film which thus receives the dyes 
from them by a process analogous 
to mechanical three-colour pnntmg 
and becomes the positive pnnt 
which IS screened in the theatre 

The Dufaycolor type needs no 
elaborate camera, the photographic 
unage being received on a film 
upon winch mmute spots of colour 
blue and green— are regw 
tered The ddferuig wavelengths 
of hght reflected by the scene 
photographed each affect the appro- 
imate sp^ of cedour, and vAra the 
silver unage has been developed 
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Kodachrome and Agfacolour. has 
three sensitive layers upon the film 
stnp, each layer contammg a 
chemical substance which, whra 
developed, acts with the developer 
to form colour 

A method of recording colour 
by means of a colour wheel and 
three separate images has been 
almost entirely superseded by the 
methods outlined above 

Th/taslinml » — 

IVIWHfM MKOfVMI 

Prolific indeed has been the crop 
of medical discovenes, and equally 
great the improvement of surgical 
techmque dunng the twentieth 
century Much of this advance is 
due to the fierce stimulus provided 
by two world wars, when hundreds 
of thousands of wounded men 
provided hosts of problems that 
had to be solved, and solved at 
once Much is also due to the 
succession of discoveries m physics, 
which have made such things as 
radium treatment for cancer, and 
medical radiology in general, de- 
siderata for a well-equipped modem 
hospital There has also been a 
remarkable advance in our know- 
ledge of the effects of drugs, which 
in many cases permitted serious 
operations to be postponed or even 
averted We can only glance at a 
few of the most strikmg items 

X-iays 

Early diagnosis is of pnmaiy 
unportance ui the treatment of 
disease or iqjury to the human 
body This is usually a simple 
matter in the case of skin abrasions 
or disease but many defects inside 
the body present a different picture 
— amne syn^itoms quite often belie 
the damage that has occuned 
Aqything which helps the physiciao 
to make an early ihagnosis cannot 


therefore be h^tly dismissed as 
“just another gad^t’* The dis- 
covery of X-rays is of supreme 
importance in this connexion 
In 1896, Professor W K Rontgen 
noticed that some photographic 
plates which were stored m a 
drawer had become fogged He 
soon found that this was due to a 
stream of electrons which had 
emanated fiom an adjacent 
Crookes’s tube, the precursor of the 
modern cathode-ray tubes 
When Rontgen passed an electric 
current through a gas m this tube, 
he nobced that a chemically coated 
screen m the room gave off 
fluorescent hght , for the stream of 
particles (electrons) from the nega- 
tive or cathode end of the tube was 
produemg a new and, at that date, 
mystenous kmd of radiauon 
Rontgen discovered that these 
rays would pass through black 
paper and even the door of a room 
As they lay in the ultra-violet part 
of the hght-band, far beyond 
ordinary visible light, and for other 
reasons, Rontgen doubted whether 
they were light rays at all He 
therefore named them X-rays 
X-rays are now known to be 
hght-rays of short wavelengths, 
which can be produced from many 
substances Some of these sub- 
stances are referred to later m this 
chapter, but the name X-rays has 
contmu^ ever since to be applied 
to those rays which emanate from 
an X-ray tube (see Fig 16) 
Although the nature of X-rays 
was unknown for many yean aA» 
Rontgen's discoveiy. unmediate 
advantage was taken of their re- 
markable power of penetration 
For the flrat time it was possible to 
photograph certam organs of the 
body The reasons for this are two- 
fold (1) due to the feet that X-rays 
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are absorbed more readily by 
compact substances, such as bone, 
than by loosely-knit substances, 
such as flesh, and (2) due to the 
manner m which they affect a 
photographic plate 

When a hand is placed between 
an X-ray tube and a photographic 
plate, the bones absorb more 
X-rays than the rest of the hand 
Thus, the rest of the hand appears 
as a dark shadow on the plate and 
the bones appear light A bultet 
or a needle embedded in the flesh 
appears as a white shape on a 
photographic plate, while a frac- 
tured bone appears as two light 
shapes separated by a thin black 
mark— indicating the site of the 
fracture 

it IS not difficult to appreaate 
how X-rays have enabled the 
surgeon to (q^eiate more surely in 
these cases, but there still remained 
the problem of taking photographs 
of non-opaque organs, such as the 
alimentary tract, through which 
food passes This problem was 
solved by giving the patient a meal 
ofbumuth carbonate (about 2 oz ui 
10 oz of porndge) This con- 
coction IS so opaque to X-rays that 
a shadow of the food, as it passes 
through the tract, is thrown on the 
photographic plate The outlme of 
the food does, of course, comcide 
with the Iming of the alimentary 
tract In recent years, many dyes, 
such as a ten per cent solution of 
sodium iodide, moselectan, and 

been used with remarkable success 

In the early days of X-ray 
photography, the radiographers 
noticed that exposed pans of theu* 
skm were suffering from a senous 
type of mflammation In addition, 
some of them noticed that their 
hair was falling out Amnanssoon 


had to be devised for their prote^ 
tion and, today, all radiogFaphers 
are compelled to wear suitaUe 
protective clothing 

In passing, it should be noted 
that radiography is now used 
extensively m i^ustry, especially m 
regard to revealing the defects m 
badly moulded castmgs and un- 
satisfactory welds 

X-ray Tliaapy 

The harmful effect of X-rays on 
human tissue led to the belief that 
the rays could be employed for the 
destruction of malignant growths 
and the treatment of certain skm 
diseases Great care has to be 
exercised in this connexion due to 
the destructive effect of X-rays on 
healthy and malignant cells alike 
in fact, the dosage is of pnmary 
importance and the modern view 
IS that the bigger the dosage and 
the shorter the duration (withm 
limits) the better the result A 
machine has been assembled with 
an output of one milhon volts, 
while another of two milhon volts 
has just been completed Finally, 
there is an even larger one of twenty 
milhon volts m course of con- 
struction These machmes (Beta- 
tron) mvolve the pnnciple of the 
Qrclotron (see page 412), enaUuig 
very penetratmg X-rays to be pro- 
dui^ by high-speed particles It 
remains for future research to 
Bscertam what results these titanic 
machines will produce 


X-rays are by no means the cure- 
all for malignant disease, and 
modem physicians hold various 
views about then- propensities. 
Another step on the ladder was 
reached m 1896, when a young 
scientist, A H Becqueiel, was 
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tryins to obtain limilar radiations 
from phosphoreioeiit bodlw. By 
chance, he found that uranium 
crystals would affect a photographic 
plate, even when it was in com^e 
darkness. Following this up, he 
discovered that the radiation caus- 
ing this effect carried with it a sort 
of “atmosphere” of its own. which 
possessed electrical properties. 
These uramum rays were quite 
feeble; they penetrated aluminium 
or paper, but not denser substances. 
It was at this point that Madame 
Curie came on the scene. 

Madame Cvie 

Marie Curie (n£e Sklodowska) 
was the daughter of a Polish 
teacher. Having dabbled in politics, 
she was forced to flee from Warsaw 
to Paris, where she lived on the 
scantiest fare, earned by occasional 
teaching and by her work as a 
bottle-washer at the Sorbonne. 
After a time she was appointed to 
assist Pierre Curie, an ardent but 
poor young scientist, who was then 
work^ on electricity. The student 
and his assistant fell in love, and 
they were married in 1895. Life was 
difficult, but Madame Curie stuck 
to her studies, and three years later 
she graduated in mathematics and 
physics. 

Her curiosity having been aroused 
by Becquerel’s work, she b^an to 
examine all the compounds of 
uranium in a search for the source 
of the rays; thorium was also 
studied. The substances were tested 
by the very delicate yet simple 
eksctiosoope, the sensitive gold 
leaves of which invariably coUiqised 
when the “atmosphere" of the 
radiation came within range. After 
much labour, it became dear that 
uranium itself was not the source 
tffthe strongest effect because pitdt* 



Fig. 16w Coolidge X-ray tube^ show- 
ing how X-rays are given ojff by the 
metailic plate. 


blende yielded one that was four 
hundred times as powerful. This 
substance was separated, being 
named polonium, in honour of the 
discoverei’s country. All this work 
went on while the Curies were still 
in very bumble circumstances. 

The Austrian government gener- 
ously gave the Curies one ton of 
pitchblende from the State mine, 
JoachimsthaL The pitchblende was 
refined first in a factory and after- 
wards in the Curies* laboratory, 
where at last it was reduced to a 
reasonable bulk. It now became 
apparent that something infinitely 
mote potent than polonium lay 
hidden in the ore; th^ partially 
separated it, until a bromide of the 
new Bubstaiiee lay. like grains of 
white salt, in their test tube (19(K0* 
Its quantity wu lidiciilously pmall, 
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yet it displayed a nuiioactivity two 
millioa times that of uranium, and 
it continued to hurl forth its cease- 
less energy, day after day, month 
after month, with no an’srent loss. 
This substa^, the most wonderful 
that has ever been discovered, was 
radium (see Fig. 17). The pure 
element was not obtained for 
another eight years (1910), by which 
time Madame Curie was a widow. 
In the whole histofy of science there 
is no episode more moving than 
that of this self-taught little woman 
so patiently and indomitably hunt- 
ing down the sources of ra^ation. 

It will be remembered that A. H. 
Becquerel discovered by chance 
that uranium crystals would affect 
a photographic plate. By another 
.accident he again stumbled on an 
important discoveiy. He once 
carried a small tube of radium in 
his vest pocket. Subsequently he 
developed symptoms of burning 
beneath the skin, and he was lucky 
to have escaped with his life. The 
knowledge that radium could des- 
troy tissues led at once to the idea 
that it might be made to do so 
deliberately, especially with the 
dreaded disease of cancer. 

Dr. Duane soon found a means 
of purifying a little radon (a radio- 
active substance), whidi was then 
forced a pump into tiny glass 
capillary tubes only one millimetre 
to fifteen millimetres long. These 
tubes, provided with minute hooks, 
were then shot from long tubes or 
needles into the cancerous growth ; 
by means of the hook they could 
be withdrawn again after various 
periods up to several days. Cancer 
of the breast, cancer of the womb, 
various skin cancers, cancer of the 
Madder and even cancer of the 
stomadi, have been so treated. 

At first, the difficulty was to 



Fig. 17. Drawing showing the 
luminosity of a speck of radium 
(about the size of a pinhead) lying 
in a glass bowl in a ^kened room, 

provide the right dosage, since the 
radium killed healthy and bad 
cells alike, but steadily the technique 
improved. Today, doctors claim 
that if many cancMS are diagnosed 
in tiane th^ can be cured, and 
radium is a most powerful agent. 

ILll Extract 

The problem of curing malignant 
disease in -its advanced stages 
remains unsolved. Much useful 
research work has, however, been 
carried out by the Hosa Research 
Laboratories at Sunbury-on- 
ThameS’in particular. A widely 
accepted view is that, for some 
reason, possiHy due to irritation, 
one cell goes mad, that is its life 
becomes disordered and malignant. 
It is believed to be no longer subject 
to the controlling influence of 
growth-inhibiting substances. Like 
other cells in the body, it starts to 
reproduce and that one cell becomet 
two, these two become four, and 
so on. 

Originally these malignant cells 
■re confined to one particular part 
of the body, so that if their presence 
is detected in time they may be 
removed by surgical procedure, 
destre^ed by radium if acceesible , 
or possiMy Iv X-rays if inaccessible. 
Reproduction of these celle is, 
however, usually rapid and they 
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lOon got into the Uood •tream and 
are camad to other parts of the 
body If this h^ipeiia, it is imposs- 
ible to dfect siugical procedure, or 
employ either radium or X-rays m 
most cases 

The problem wdudi the Hosa 
research workers have been trying 
to solve IS to prevent these cells 
from reproducing wherever th^ 
may be situated Since it is known 
from the discovery by J H 
Thompson, director of the Hosa 
team that the parathyroid gland 
produces substances which control 
the growth of healthy cells, it is 
not unreasonable to suppose that if 
enough of these substances are 
administered to the patient the dis- 
ease will be checked or even cured 
These Hosa workers have, there- 
fore. produced an extract which 
contains such substances in large 
quantities and the extract, known 
as H 11, IS administered to the 
patient 

It is only fair to say that remark- 
able results have been achieved 
with H 11 even m advanced cases 
of cancer, and there is hope that this 
extract, or some improv^ form of 
It, will prove to be the weapon 
which physicians have been seeking 
for many years past 


Behind the stomach is an organ, 
known as the pancreas, which pro- 
duces what may well be called a 
imraculous substance If, for some 
reason, this substance is m short 
supply, the person suffers from a 
chronic disease known as diabetes 
melhtus This form of diabetes is 
characterized by an excessive 
amount of sugar in the unne 
(ahhough the presence of sugar in 
the unne alone does not necessarily 
mean that a person is sufibnng 


from diabetes) In the later stages 
of the disease, the patient falls into 
a coma and, if prompt treatment is 
not administered, eventually dm 
The senous nature of this 
cannot, therefore, be over- 
estimated 

Until 1925 the disease was 
incurable and, m fact, is generally 
regarded as such today It was, 
however in that year that a young 
Canadian doctor, named Banting, 
assisted by a student named Best, 
madeaaenesofeiqienments These 
were largely based on the isolation 
of various extracts from sheep's 
pancreases 

This was not a new idea, but 
Bantmg and Best succeeded m 
producing the only extract that 
was of any value to diabetics 
That substance they called insuim 

It needed much research to 
ascertam the properties of insulm 
Broadly speakmg, insulm regulates 
the percentage of sugar in the 
blood If the percentage is too 
high, insulin converts the excess 
mto starch and stores the starch 
m the bver, muscles and skm By 
administermg a supplementary 
supply of msulm to a diabetic, 
Bantmg and Best discovered that 
such a patient could lead a nmmal, 
healthy life, so long as he oontmued 
the treatment 

The disadvantage of insulin, 
however, is that it cannot be taken 
orally because the digestree juices 
of the stomach destroy its magical 
propertm Insulm has therefore 
to be ujected daily mto the patient 

Vtaidm 

As long ago as 1880, Lunm 
observed that when an animal was 
fed on a ''pure" or gynthetic diet 
It did not thnve and finally died. 
The late Sir F. Oowland Hoplons 
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tested this idea (1906) by feeding 
eight xats on pure food and a second 
ei^ on natural food After 
MghtwMi daySt the animak w hich 
had been fed cm the artificial food 
had storied growing, whereas 
those fed with natural milk food 
were thriving. The diet was then 
reversed, the natural milk being 
fed to the stunted animals, these 
began almost at once to grow, 
whereas the others stopped growing 
and kMt weight rapidly. 

Many other observers now took 
up tlus study, for it was clear that 
there must te something m the 
natural milk which promoted 
healthy growth, but which the pure 
food did not possess It was also 
well known that the Onental 
disease of benben arose because 
pdished nee lacked the husks 
which contained a vital substamx, 
edien some of these husks were 
included with the meal, benben 
was absent. In 1911, Funk found 
a very minute quantity of a 
oyitalluie substance in such nee 
pduhuigs, and as this substance 
was apparently essential to life, 
he called it a vitamine— vita for 
hfe, amine because u was denved 
from ammonia. This substance 
was vitaimn B. 

It soon became apparent that 
oettam other substances occurred 
m all foodstuffs, the absence of 
which brought about disease and 
often even death. A number of 
other vitamins were traced, but as 
they were known only by their 
cfficts th^ were not given specific 
names, the senes bemg called 
vitamins A, Bt, Ba, etc., C, D, E, K, 
and so on. Not for many years 
was the coisvosition of a vitamin 
really known, but m 1937 Szent- 
Oyorgyi was awarded the Nobel 
pnzB for the artificial producuon 


of vitamm C In the same year, 
vitamm Bj was also successfully 
synthesized, as well as crystaUine 
vitamin A Vitamm K, or a manu- 
factured substance mdistinguisb- 
able from it, was located m 1939. 

Sovees of Vlfamiin 

Almost all vitamins occur m 
animals* hvers, fresh vegetables, 
milk and its derivatives cream and 
cheese, eggs, and some in cereals. 
It was found dunng 1912-1915 that 
butter-fat and cod-hver oil nour- 
ished young rats, whereas lard did 
not When butter-fat or cod-liver 
oil was withheld, the rats developed 
eye diseases The same thing occurs 
m human beings and m many other 
animals The vitamm concerned, 
vitamm A, is essential for growth, 
when It IS absent, first disease and 
then death follows. Vitamm D, 
which IS often associated with 
vitamm A, not only occurs in green 
plamts, but is also produced by the 
action of ultra-violet hght on 
somethmg m the human skm and 
tissues, m the absence of this 
vitamm rickets occui, hence the 
value of ultra-violet ray treatment 
for that disease Vitamm D appears 
to control the balance of calcium 
and phosphorus m the body, the 
bone-making substances Vitamm 
Bg IS found m yeast, milk, meat and 
green vegetables. The presence of 
vitamm C is essential to combat 
scurvy, it is found m citrus and 
other fruits, and m raw vegetables, 
all of whidi are known remedies 
for scurvy. Without vitamm £, 
although the sexual act may occur, 
conception may not take idace. 

How vitamins act nobody knows. 
Tfa^ may play m the blood the 
same part that catalysts play m 
chemistry, agents which will cause 
rhsnges to take place much more 
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rapidly, even wlieo they are pment 
only m minute quantitiei Far 
instance, pure hydrogen and oxy- 
gen may safely be mixed together 
and nothing will happen, but the 
mmutest trace of a foreign sub- 
stance such as platinum will cause 
an explosion, resulting m the 
formation of water Vitanuns then 
may be organic catalysts So small 
are the quantities that one ten- 
millionth of a gram of vitamin D 
per day protects rats against nckets 

Dried Blood 

It is tnte to say that the heart 
ceases to function when a person 
suffers from an excessive loss of 
blood Blood can, however, be 
given to such a person, provided a 
suitable donor, that is a person m 
the same blood group, is available 
and willing to undergo a blood 
transfusion In peace time this 
does not normally present much 
difficulty, but on the battlefield the 
situation IS altered radically 

In the Second World War many 
lives were saved by the timely 
discovery (1940) of a method of 
drymg blood so that the dried 
blood could be taken to the battle- 
field. moistened when needed, and 
given to a casualty suffenng from 
excessive loss of blood The 
containers had, of course to be 
labelled with the relative group 
number of the contents The 
process consists of extractmg the 
unwanted red corpuscles from the 
blood, drymg the white fluid (blood 
plasma) which remains, and con- 
verting It to powder 

Dm Iran Lng 

A medical aid whidi, like pemcil- 
hn, was at first too costly and scarce 
to be made available to more than 
A frw patients, but which is now 


becoming more readily available 
in hospitals generally, IS the Dnnker 
Respirator, familiarly known as the 
iron lung 

Its origin may be traced to the 
great epidemic of infantile paralysis 
which swept over the Umted States 
of America towards the end of the 
First World War After rendmng 
the lunbs useless, the disease affects 
the chest and the patient finds it 
almost impossible to breathe Such 
cases had to receive artificial 
respiration xontinuously It was 
given by firemen or spe^ squads, 
workmg m shifts perhaps for days 
on end, before the sufferer's lungs 
would work naturally again 

Dr Philip Dnnker, assisted by 
Mr L A Shaw (both of Harvard) 
determined to make the natural air 
pressure do this work instead 
They built a metal chamber m 
whid the patient was placed, with 
only his hrad protruding On the 
undercarriage of the machine was a 
small electric motor, which worked 
a suction pump connected to the 
chamber The suction was mter- 
nipted by a slowly rotatmg valve, 
which allowed the pump to draw 
air only at regular mtervals Thus, 
when air was drawn out of the 
chamber the reduced weight per 
nutted the lungs to expand, but 
when on the next stroke air was 
allowed in through the valve the 
normal air pressure of the room 
gently deflated the patient's hmgs 

a gain 

The non lung has saved many 
lives under dramatic cucumstanoea, 
and at one time such machines as 
existed had to be rushed around 
fimn one hospital to another, so 
small was the supply Thenpedfor 
more macfames was driven home— 
in the United States at least— by a 
case at San Francisco where one 
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hospital, possennis only a single 
ir<Hi lung, had to deade whether to 
treat a married man of twenty-five 
or a single woman of thirty The 
doctors deaded for the man, who 
lecovBied The woman died 

Drap 

More extensive use is being made 
of drugs today than ever before in 
the history of mankind This is 
largely due to the wide range which 
IS now available for the treatment 
of disease Drup have, of course, 
been used for hundreds of years, 
an example is quinine, which has 
been u^ as a preventative 
measure against malaria for over 
three hundred years 

Before describing some of the 
many drup which have been dis- 
covered dunng the twentieth cen- 
tury. It IS necessary to explain how 
disease may be spread or trans- 
nutted from one person to another 
Quite obviously there must be 
disease earners— such as hoe, flies, 
mosquitoes— and if these are not 
annihilated, the orgamsms which 
produce the disease can be trans- 
imtted by the carriers from one 
person to another Once a disease 
organism has been carried to a 
person, a means has to be devised 
also for destroying or druggmg the 
organism which has been deposited 
in that person 

One of the most prolific disease 
earners m hot clunates is the 
Anopheles mosquito which carnet 
a minute protoam parasite, known 
uPUumodiumvivax The mosquito 
bites ito victim, thus leavmg the 
parasite m the red Mood corpuscles 
An asexual cycle of reproduction is 
started and, subsequently, malaria 
ensues (see Fig 18) TIib purpose 


of taking qumme is to prevent the 
parasite from commencing the 
rqiroductive cycle 

When the world’s supply of 
qumme diminished dunng the 
Second World War, a substitute had 
to be found Fortunately, it did 
not take a young Britisher long to 
produce a substance known as 
Mepaenne which can be likened 
to a synthetic quinine, and is now 
considered one of the best preven- 
tative measures apinst makuia 

DDT 

Of course, the obvious way to 
prevent malaria is to destroy 
the mosquitoes in their breeding 
pounds, but this is not always 
possible because mosquitoes can 
breed in swamps ramwater tubs, 
ponds and so on Many things 
have been tried, some with good 
rrsults, but there is now hope of 
solvmg the problem by the distri- 
bution of a white sweet-smelling 
powder, known asDDT Whether 
It will be possible to spray swamps 
and large breeding grounds with 
this powder m sufficient quantities 
remains for the future to determine 

All overseas troops were familiar 
with DDT during the Second 
World War Their clothes and 
bedclothes were sprayed every few 
months with this powder, as a 
preventative measure against many 
types of pests, notaUy lice which 
cany the parasite that is respon- 
sible for typhus The orduiaiy 
household use of D D T hitherto 
has not always been too latiifho- 
tory, possibly because the sub* 
stance is sold m a very diluted form 

Man contmuously wages war 
agamst certain types of bactena 
whidi are responsible for many 
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^^ALAMAL GERM 
riMTRODUCED INTO 
HUMAN BLOOD BY 
THE MOSQUITO BTTE 






FIs. 18. Malanal mosguito (top left) with (behw) the malarial ^rm 
wMch is introduced into human blood by the fnmpdto's bite, and (ri^) 
the three reprotbictive cycles of the germ which take place in Man, the 
stomadt of the mosquito and the body cavity of the mosquito respectively. 
The three Illustrations tsre aU greatly enlarged but not In the same proportUm. 


kinds of disease. These minute 
organisms are so difficult to 
study that sdenoe, at one time,' 
was presented with what seemed 
an insoluble problem. 

However, an accident occurred, 
not an infrequent event m medical 
naeaidi, vdiidi eventually rhasned 
the whole outlook of our sdemists. 


It happened in St. Mary’s Hospital, 
London (1928), when Alexander 
Fleming (now Sir Alexander 
Fleming) was examining some 
culture (dates of staphylococci 
growing in a solution of agar. 
These coed are one of many types 
which are rsaponsible for various 
diseases, including meningitis, poeu- 
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monia, septic wounds, carbuncles, 
tetanus, goncnrhea, diphthena, and 
puerperal fever 

Fleming noticed that a green 
mould was growing on one of his 
cultureplates A mmute spore must 
have mvaded the colony, ponbly 
duriDg previous exammatioo, settled 
and started to reproduce It is to 
Fleming's credit that he did not 
destroy the plate, instead, he 
examined this foreign mould 

The first thing he noticed was 
that the coca m the r^on of the 
mould woe either dead or apathe- 
tic He then identified the mould 
as PemaiUum notatum and, later, 
extracted a solution from it which 
he called pemallm There is not 
space to descnbe what led Fleming 
to believe that it would be possible 
to extract from this mould a 
solution which would heal septic 
wounds and combat certain forms 
of bacterial disease 

ramcooD iJiiiuuRM 

Alexander Flenung’s reseaiuhes 
were for a tune doomed to failure 
This was due to the difficulty of 
produang a pure solution of 
pemcillm m lar^ quantities Abo, 
at that tune (1933), a drug, denved 
from a substance known as pron- 
tosil, came on the market This 
(bug (see page 407) possessed many 
of the properties of penidlhn but 
soon lost a good deal of favour due 
to the hannfiil results that followed 
m oertam circumstances 

However, m 1938, Frofessors 
Hedbron and Florey became m- 
toealed m Fleminf*i ongmal papei 
onpeoKdhn. Later, they co-opted 
the servMBS of another bnlhant 
scientist. Dr. N. G. Heatley, who 
duoovend a new aethod of pro- 
ducmg a pure BohdiOB of this 
woDderftd drug But he oho was 


unable to devise a method of 
producing it m quantities that 
would be sufficient to meet the 
exigencies of war 

Eventually, m 1940, some Enghsh 
scientists were asked to visit the 
United States of America with the 
object of demcMistratmg pemallm 
The Americiuis were keenly m- 
terested and unmediately set to 
work to build gigantic laboratories 
for the production of this drug 
Following this, the British Govern- 
ment spmisored the building of 
huge pcnicillm plants m Great 
Britam 

Now that pemcilhn is available 
m large quantities, we read of the 
astonishmg results which have been 
achieved in the treatment of wounds 
and bums, and also against the 
germs which cause pneumonia, 
anthrax, tetanus, diphtho-ia, menin- 
gitis, pueipersd fever, gonorrhea, 
and many other diseases Tune 
alone, however, will prove the value 
of this substance 

For most complaints a solution is 
injected mto the veins, but there 
is pemallm cream (which must be 
kept m a refrigerator) for the 
treatment of carbuncles, etc Theie 
IS also pemallm powder which is 
dusted on to severe wounds and 
bums, and, finally, there IS a knenge 
for the treatment of mouth and 
throat mfections Monkmd will 
always be grateftil to the scientist 
who ducovered the remorkabb 
qualities of the mould which gave 
bnth to the producbon of pemallm 

Drugs, besides halting eertam 
diseases and givuig relief firom pam, 
have their dangers, as everyone 
knows who has studied the history 
of morphine and opiuBL Drugsare 
not only speaflcs, they are also 
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poiKnis, and should never be taken 
except under strict medical super- 
vision 

This IS the case, for mstance, with 
a dark red substance, called pronto- 
sil, which was perfected m 1935— 
experiments with this substance first 
started m Germany m 1911 From 
this substance is extracted a white 
powder, called sulphapyndine, 
which was first produced m Great 
Bntain by May and Baker This 
farm christened their product M & B 
693 because it was the 693rd syn- 
thetic substance produced m the 
May and Baker laboratories 

M & B 693 belongs to a group 
of drugs, known as the sulphon- 
amides which have proved their 
value m the treatment of many 
bacterial diseases, notaUy certain 
types of pneumcMiia, gonorrheal 
infecuon of the eyes, and cerebro- 
spinal meningitis 

Their chief disadvantage, how- 
ever, IS that the patient is sometimes 
liable to suffer from headaches, 
nausea and other signs of bemg 
poisoned This is due to the mildly 
toxic effect of the sulphonamides 
on the nerms which have mvaded 
the patient The germs do not 
appear to die a sudden death, 
mstead, they are prevented from 
rqiroducing, so that the defences of 
the body ^ve tune to gather 
strength and destroy them 

FcaSi of SBgHy 

Modem techmque has made 
possiUe many wonderful featt of 
surgery A patient’s heart has beoi 
taken out of the body, sUtcbed, 
replaced and gently massaged mto 
motion agam Dr Walter Dandy 
m 1928 removed half the bram of 
eadi of five patients who were 
■fibcted by rapidly growing tum- 
ouiB One of theae patwnte lived 


three and a half years, previously 
his case would have been hopeless 
Lungs, one of the most dan^rous 
organs to touch in the body, have 
been removed successfully Dis- 
eased bone has been replaced by 
new bone, and the nerves and 
tissues induced to grow agam 

Plastic SBgery 

Among the many branches of 
surgical procedure which have 
become the “order of the day” 
during the twentieth century, per- 
haps that of plastic surgery is the 
most spectacular Faces which have 
been burnt or iqjured, almost 
beyond lecogmtion, have been 
repaired by this wonderful tech- 
nique, certain congemtal defects 
have been either hidden or removed, 
and artificial noses, eyes, ears and 
other parts have bcea grafted mto 
position It IS impossible to des- 
cnbc the scope of plastic surgery m 
a few words or even to mtimate the 
mtncaaes of a simple operauon 
The underlying principle, however, 
IS the transplanting of healthy 
tissue from, say, the abdomen to 
the damaged or defective area, not 
infrequently the face This is 
possible only after the damaged 
area has been built up or healed 
sufficiently to allow of this pro- 
cedure Thus, the plastic surgeon 
may sometimes have to wait weeks 
or even months before the damaged 
area is ready for plastic treatment 

Svgkal iMiraBMBts 

Mention ijiust be made of the 
mvaluable afil rendered by the 
niirnfs and wta 
at any miyor operation, but it « 
difficult to picture anything wan 
marvellous m this world than the 
bands of a great surgeon 

Electnaty has provided the aur- 
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MCOVEMD HYWOCAHWN5 (SIMIIAK TO NATURAL GAS) 


CAS SEPARATOR 


recovered] 

HYDROGEN I 





HEAVY OIL 


Fig. 19. Si«v>lifiedjhw <^ram of the United States Department of the 
Interior Bureau of Mines process for converting coal to oil by hydrogenation. 


geoD with a remarkable aid. In 
1906 Dr. Finley Cook invented an 
electric needle, for the purpow of 
burning away dneaae spots like 
infected ton^, piles and similar 
minor ailments. Dr. Doyen, by 
increasing the power, succeeded 
in burning certain cancers. De 
Forest, of radio fame, then found 
that it was possible to make an 
electric current cut; but the **radio 
knife" was a good many years in 
obtaining recogoitloB. Eventually. 


the American, Dr. G. A. Wyeth, 
made a very successful one in 1923. 
Ihe radio knife reduces bleeding, 
'and blunts the ends of nerves, so 
reducmg the shodt to the patient. 
Ihe resulting wound is also germ- 
feee; moreover, the radio knife can 
get at places which it would be 
dangerous if not inipossible to 
approach with a surgeon's ordinary 
tools. Dr. Harvey Cushing, the 
eminent American brain specialist, 
found the "radio knife" of gnat 





INDUSTRIAL ACHlEVBMBNn 



DIESEL AND CHEMICALS PETROL 
FUEL OILS 


Tha nwthod was begun in 1927; it takes one ton of eoai aid 48^000 euNe feet 
oj hydrogen to produce^ approximately^ 170 gallons of motor sfdrU, 

value in removing tumouia of the improvements in electrical engin* 
brain (1928). The tumours could eering, form a long and impressive 
be shnmken until it was possible list There ie space to glanoe at 
to withdraw them through a small but a few of the chief items. Qy 
hole in the skull. Internal tumours reducing coal to powder and then 
and cancer of the nose have also forcing it to mu with hydroteo 
yielded to dectro^urgeiy. under great pressure, synthetic 

petroleum has been produ^ on a 
Uastrial AcUsmaNUli large scale, at first in Germauy 

Hie mdustrial achievements cf (1927), afterwards m Britain at the 
the twentieth century, which are great Billingham plant, and in the 
mainly due to great advances m Umted States of America (see Fig. 
organic chemhny, together with 19). By a treatment of isopreoe. 
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perbuoan and other organic sul> 
stances, not easy to descnbe in 
plain language, synthetic rubber is 
also made, this, too, n a develop- 
ment larg^ of the last few yean, 
having been speeded up greatly 
during the war by the loss of the 
natural rubber plantations to Japan 
The production of artificial silk or 
rayon, as it u now called, began ui 
the early Victman age, but it is 
during recent yean only that it has 
advanced by leaps and bounds 
Chemical treatment of resins and 
some other substances has pro- 
duced plastics, a type of product 
for which a multitude of uses has 
already been found and which has 
a most promismg future, it is only 
now reidly coming mto its own 
Geophysical surveying, which in- 
volves the use of delicate electrical 
apparatus, has replaced to some 
extent the geologists old method 
of labonously mapping a supposed 
odMGeld, since it enables him to 
propheiV where oil is likely to 
occur, even though it is hidden 
beneath many hundreds of feet of 
rocks 

The diesel engine, which started 
as quite a small affair in 1898, has 
now developed into enormous units 
capable of driving a 27,000-ton 
liner, or providing power for the 
generators of a 1,400-ton tram 
The oidmary mtemal combustion 
engme has grown, just as astonish- 
mtf y, firom the erratic little engine 
of 1900 mto the magnificent Rolls- 
Royce Merhn and Griffon, and 
the Napier Sabre, which have made 
posaible the giam aircraft of today, 
with theu: enormous s p ee ds and 
liftmg power 

Delicate electrical mstruments 
have been made to measure almost 
mcpnoeivably minute units, there 
IS even an electron imcrosoope 


On the other hand, by photo- 
electnc cells it is possible to control 
to a nicety the movement ofagiant 
swing bridge At the dawn of the 
century men worked very often 
largely by rule of thumb , today this 
has given way to the rule of the 
instrument dial, such as the pyro- 
meter, the thermostat, the wave- 
meter, and the spectro^pe 

MctaUunpcal Advanoes 

In the realm of metals, too, there 
have been enormous advances, 
hundreds of new alloys having been 
made and put to many important 
uses Alumimum, for mstance, has 
developed mto the essential compo- 
nent of more than three hundred 
alloys, the uses of which range from 
aircraft parts to prefabncated 
houses The range of copper and 
nickel alloys, stainless and other 
special steels has also expanded 
greatly m vanety and importance 

It 18 now possible to extract huge 
quantities of copper from an ore 
wbKfa was form^ regarded as 
worthless stone Invar, a nickel 
alloy which is highly resistant to 
temperature changes, is now the 
basis of Man’s first really accurate 
measunng tape The century has 
also provided such marvels as the 
one hundred inch giant telescope 
which was built at Mount Wilson 
towards the end of the First World 
War, a two hundred mch telescope 
is nearmg completion 

In avil engmeeiing, Man hu 
challengBd nature as never before 
with such giant construebons as the 
Panama Csnal, the Boulder Dam, 
and the dnmi^ of vast areas of 
the Zuider Zee. Prefabncatioo 
(see 20) marks another sign 
of the tunes, impHyrng as u does 
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Fig. 20. Four examples of prefabncatUm Sht^ sections, nsnatty of a 
uniform pattern, are marutfactured at eonvement centres and then trans- 
ponad to, and assembled on, the required site Each section qf the 
** Mulberry * harbour \ras mamfdetured m Britain, and towed to Arromtmehes 
where the complete harbour was assembled The hollow piers were filled 
with sea water when positioned so that they sunk and formed a firm base 
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mass production and a tendency to 
restriction of individual craftsman- 
ship One of the greatest tnumphs 
of prefabncation, however, was the 
Arromanches haihour, ii^iofa was 
towed across the En^ish Channel 
during those wild, unforgettable 
days of early June, 1944 

Atonic Resauvli 

Earlier m this chapter, mention is 
made of the ma^cal properties of a 
substance called radium At the 
dawn of the twentieth century, the 
novelty and importance of this new 
substance immediately attracted the 
notice of many acute intellects, in- 
cluding Crookes, Ramsay, Ruther- 
ford and Soddy The last two in 
particular proved that radium vras 
not mdestructible, although it would 
require 1,760 years to halve its 
bulk It gave off a vapour, which 
was called the radium emanation 
(radon) Ramsay, who had a gemus 
for handhng minute quamities of 
matter, determined the density of a 
tiny quantity, no more than one- 
tenth of a cutnc milhmetre To do 
this he had to weigh it in a very 
special balance, capable of turning 
with a load less than one-hundred 
thousandth of a inilhgramme, the 
counterweight was a bubble of air* 

The successive breaking down of 
the radium residues produced a 
vdiole range of new substances, 
radium A, B, C, etc ,endmgm lead 
Uranium, thorium and actimum, 
also broke down by stages 

Radium, however, gives off three 
distinct kinds of rays alpha rays, 
which are particles of hehum, beta 
rays or electrons, and gamma rays, 
which are light waves of very short 
wavdenglh 9y bombardHig the 
elements with alpha rays, Ruther- 
ford and others soon found that a 
good many of them could be broken 


up, besides bringing about the dis- 
covery of totally new substances, 
sudi as heavy water (deutenum), 
which showed that tte so-called 
elements could actually be changed 
into one another The atom, it 
became clear, was not indivisible at 
all, but was a composite thing, the 
particles of which when separated 
had all the chemical characters of 
quite different elements 

The Cyclotron 

The heavier elements (except the 
very heaviest, uranium etc , which 
decompose naturally) needed much 
greatei power applied before the 
bonds holdmg their parts together 
could be broken, a power of 
several million volts To produce 
such a power in a laboratory was 
not feasiUe unUl, in 193 1 , Lawrence, 
Skian and Livingston invented a 
simple instrument for that purpose 

It was called a cyclotron but 
America soon named it the atom- 
smasher (see Fig 21) It has a 
central chamber which is generally 
filled with hydrogen, helium or 
deuterium gas A hot filament at the 
centre bombards this gas with high- 
speed electrons, thereby forang it 
to yield iwotons (from hydrogen), 
alpha piurticles (from h^um) or 
draterons (from heavy water) 
These particles are the ammunition 
used m bombarding the more 
resistant atoms 

The pnnaple of the cyclotron is 
mteresung The “ammumtion par- 
ticle" IS made to circulate throu^ 
two D-shaped boxes, which are 
connected to an altematmg current 
supply of, uy, one hundred thous- 
and volu The particle moves in 
the field of powerful magnets, which 
foice it to travel in a circular path. 
When It jumps from the positive to 
the negative D its potential is 
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FIb* 21* The cyehtron, or *'atom-smasher.** 
The bombarding particle circles through the 
D^shaped chambers and Its potential is increased 
by the voltage applied to the chambers each 
time it leaps from D to D. 

the atomic bomb since those sen- 


increased by one hun- 
dred thousand volts, and 
when after the half- 
circuit it jumps back 
again to the positive D 
it gains another hundred 
thousand volts, and so 
on; hence in one hun- 
dred jumps its potential 
will be the enormous 
amount of ten million 
volts. 

By means of an elec- 
trode the particle is now 
drawn out of the D, and 
is shot through a small 
platinum window at the 
particular gas under ex- 
amination. The marvel- 
lous result is that many 
substances which are far 
lighter and enormously 
more easy to procure 
than radium Actually 
become artificially radio- 
active under the bom- 
bardment. 

Radioactive sodium 
has been produced in 
this way; and as the radioactivity 
of this common substance is effec- 
tive for fifteen and a half hours, 
such sodium can be used to treat 
disease instead of the rare and 
costly radium. 

The Ataidc Bomb 

One of the practical results of 
atomic research has been the 
terrible atomic bomb. Two rela- 
tively small bombs, one of which, at 
least, exploded in mid-air, are with 
credibility reported to have killed, 
wounded, or rendered homeless 
half a million people, and they 
brou^t a proud, obstinate, fhnati- 
cal fighting r ace to its knees by the 
mere threat of more tolbllow.' 

Much that has appeared about 


sational flights over Hiroshima and 
Nagasaki in August, 194S, is true, 
and much is garbled or alto^ther 
false. The long statement issued 
by the Department of Scientific and 
Industrial Researdi sums up as 
much as the British Government 
deemed it wise to issue at that time. 
The public were told therein — 
what, of course, scientists have 
known for years— that if a quantity 
of radioaaive gas could be made 
explosive, and then detonated, the 
results would equal the firing of 
many thousands of tons of T.N.T. 

The element employed in the 
atomic bomb was an isotope of 
uramum, called U23S because that 
is its atomic weight. It was found 
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in 1939 that thu substance was 
unstable, and in various countries, 
but particularly in Great fotain 
and the United States, the potentia- 
lities of the substance for destructive 
mihtary purposes were realized 
almost at once A second, and 
entirely new, substance called plu- 
tonium, very slightly heavier than 
uranium, was also found to have 
the same property , but, fortunately 
for Man, these unstable substances 
are all excessively rare and diflkult 
to make 

In Bntain a large committee, 
includmg many of the most dis- 
tinguished physicists, was set to 
work, under the chairmanship of a 
cabmet minister. Sir John Ander- 
son, much experimental work was 
done, and Imperial Chenucal In- 
dustries undertook the preparation 
of the U23S But Bntam was 
fighting for her life, she was 
peculiarly vulnerable to air attack, 
and the difficulties of preparing the 
raw material for the bomb were 
sudi as required more labour, time 
and plant than could be made 
availaUe at the tune The project 
was then transferred to the Umted 
States, where it was earned to 
fruition, the larger part of the 
Bntish team workmg there during 
the last two years of the war 
Canada, which has considerable 
siqiplies of uramum ore, provided 
mvaluable aid 

The proUem, not unlike that oi 
the commercial manufacture of 
peniallin, was to procure small 
quantities of final substance from 
eoonnous quantities of raw mater- 
ial, It cost a fhbulous sum but it 
was done, and for this full credit 
must be given to the U S A. 

The nature of the atomic bomb, 
though naturally a strict secret, has 
aroused the keenest curuMity. The 


official statement merely says that 
when the gas IS compressed there 
comes a cntical pressure above 
which It is liable to explode, but 
below which it is perfectly safe 
It IS possible therrfore that the 
bomb contains two contamers filled 
with U23S under pressure, so 
arranged that the contents of one 
can be automatically forced into 
the other, so as to raise its critical 
pressure All that is then needed is 
a trigger to fire the thing It must 
be remembered that the materials 
dealt with are not ordinary explo- 
sives at all, but that the action 
apparently depends upon a single 
neutron smashing an atom of U23S 
and thereby setiing free other 
neutrons which, as they fly off, hit 
other atoms oi U23S and so cause 
the explosive burst of energy 
The official statement says that 
the atoms are so unstable that 
neutrons of relatively low velocity 
will break them up The “tngger” 
therefore may be a small quantity 
of heavy water m gaseous form, 
which IS fired at by a small cyclotron 
that draws its power from a high 
tmsion battery withm the bomb 
This, of course, is a pure guess, but 
so have been all the other dis- 
cussions of the bomb's nature 
It is now possible to reduce U23S 
and plutonium to substances which 
are suitable for the supply of 
atomic energy for industml pur- 
poses In announcmg this develop- 
ment (March, 1946), the Umted 
States Under<Secretary of State 
said that the products would be 
unsuitable for atomic bombs. 

We have seen some of the dis- 
coveries of the last half century. 
With the new forces now available 
Man may, if he will, go on to 
triumphs that will overshadow all 
the achiBvmeots of the past. 
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ART OF THE WORLD 

Prehatone and pnmitive art influence of religion Ancient Egypt 
Sumena Assyria and Babylon Crete and Ancient Greece The Greek 
orders Greek influence on Roman art Roman giandeur Romanesque 
and Byzantine architecture Art in the monasteries Gothic architecture 
Italian Renaissance Baroque style Dutch school German art Spanish 
painter! French school PamSmg m Englarul The industritd age 
Romanticism and Realism Impressionism Surrealism Oriental art 

T o a great many people art artist who draws and paints or 
seems a subject entirely out- fashions things out of stone or 
side their normal sphere of wood Not only does the artist 
thought and when considered at satisfy his own desire to reproduce 
all takes the shape of exhibits in what he sees, but at the same tune 
some picture gallery or museum he does that which is tar more 
But in reality art is part of our important he makes a vivid image 
everyday experience If, for in- wh^h all can see and enjoy accord- 
stance. we stop to Hunk of the tng to their own abihty to appreciate 
architectural masterpieces of past his particular style 
^Derations that still surround us. Now the history of art is, m 
we must realuse that our life today actual fact, as old as any record we 
IS actually hved in a world of art have of avilizatiOD however ele- 
This chapter is concerned with mentary, because many thousands 
the visual arts only, which comprise of years before there was any known 
pamting drawing, architeaure and method of wntmg we find cave-man 
sculpture as the four mediums of drawings recording the doings of 
expression Not only has the world prehistoric Man and the animals 
bora greatly enriched by the beauty that then populated the Earth, and 
which her pamters, sculptors and these drawings are executed with a 
architects have created, but past natural skill it would be hard to 
civilizations have been recorded m match today 
brilliant and fasanating detail for Just as soon as Man's evolution 
all of us to see and eiyoy raised him above the beasts, the 

Artists, wdiatever their medium artist came mto being Every 

from the earliest tunes, have been commumty must have boasted its 

those people whose eensee are artist for be was the man who, find- 

especiaUy acute in one wi^ or mg hunting, sle^ung and eating 

another Sometunes, as m the case did not entirely satisfy his needs, 

of musicians, it is the sense of bear- souiht to express himself further 

mg that IS keeiwr and more aware by carving on the walb of hu cave, 

oftones and tunes than ours, m just or by drawing with charcoal or 

the same way the senses of Bight pnoes of soil that earned some dye, 

and touch are especiaUy acute m the or even by engraving the flat surface 

4IS 
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irf'a bene with the ehup poiat of a 
•tone or flint, and the fnctures he 
made were all taken from the 
familiar scene around hun (see 
Plates Va and Va) 

Tbe vitahty of these early draw- 
ings diows that the movements of 
men and beasts attracted the artist 
more than the static representation 
of any other subject, and this same 
vitality seems to have inspired the 
truly primitive art m all parts of 
the world and in every age Even 
today the works of the very 
pnmitive nomad tnbes known as 
the budunen of Africa, show the 
same desire to catch the instantane- 
ous hkeness of the startled or 
moving ammal There is nothing 
lifeless about these prehistoric and 
pnmitive artists' work 

I ef ReHgloa 

One step further from the truly 
pnirative bungs us to those tnbes 
whose an is duefly concenird 
with rehgioQ of a primitive sort 
They still exist and have as far as 
we know existed m mudi the same 
surroundings for long ages Almost 
untouched by present avilization 
m other parte of the world, they 
are to be found mainly m Africa 
and Polynesia 

Such peoples were and still are 
greatly concenied with the woi^ 
ship of spints, the ghosts of the 
departed or the imagmed gods and 
goddesses who are believod to, 
guard or destroy them and thdr 
property From the earliest tupes 
the artiste among these people have 
been coneenied m producmg awe- 
mqMnog imagBS to represent the 
go^ they wordiip, or hideous 
flfures wliicfa they flunk may look 
so temble that the evil spnite will 
be frightened away frm theu 
district This attitude of mind 


encouraged an entirely distuict type 
of art, still called primitive, but 
beanng no resemUance to that 
%flucfa has already been mentioned 

In the cmvmg and pamting of 
these images naturalistic or human 
tendencies play a mmor part— 
the artist has been inspired with the 
idea to distort and exaggerate ex- 
pressions and natural fliapes, so 
that the finished woric may appear 
the more awesome and grot^ue 
At the same tune certam human 
resemblances are to be found so 
that the people for whom the 
drawings are intended can readity 
understand what qualities of good 
or evil theu- gods are supposed to 
possess This type of art has 
conformed to very rigid conven- 
tions but such qualities as balance 
of shapes design and pattern have 
become instinctive features of the 
artist’s work, and many of these 
images are outstanding fen- these 
qualities alone 

Thus pnmiuve races give us sohd 
figures hewn out of gramte, stone 
or wood, wBUti heads, ternfymg 
or inscrutable, distorted or exag- 
gerated to give emphasis to the 
feature the artist wishes to be most 
impressive Here we have the basic 
result of ,a religious mterest which 
became an increasmg motive of 
artistic inspvation as avilizations 
progressed « 

As the ages rolled by, religion m 
some shape or form borame the 
mam interest m the life of Man 
The desire to placate the gods with 
ofibnngi of value to the gtver 
gradually paw mto the will to build 
plaoBB of wonfaip and devise 
symbols of venous sorts, thought 
to have an immediate coonecuon 
with the gods themaelvas. Local 
arttatio skill was employed by 
piaotioally evwy community, and 




Plate V (b). Anothu fine ( xample oj pnmitive art In this instance^ the 
hveh bushman dialings ate of rhebuik tovuing a giant eland The\ wen 
distoveied and topied b\ IValtei Battiss in Cape Province South Africa 



Plate M This Jinil\ siulpiuied head oj Quun NiJutiU — iai\id mon 
than nOO \ian BC is a nondeijul example of thi ailiMit skill of Amitni 
Eg\pt The eMS aie made from lock crystal the head is hje srt andttiisiil 
from limestone whilst the whole is painted in hiillieinl life like toloui 
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gradually the temple began to aldU combined with a auperb i 


absorb the chief works of art of any 
particular race of people. We find 
that the king or ruler oi these early 
peoples was frequently credited 
with a very close connection witii 
the gods, and therefore to him also 
was given a beautiful palace eor 
ikhed with the paintings and 
carvings of the most coaq)etent 
artists to be found. From such 
beginnings each and every gener- 
ation contributed something to the 
world of art, handing on the skill 
and knowled^ it had acquired until 
we come to the wonderful artistic 
achievements of the Egyptian civil- 
ization which was dawning before 
4,000 B.C. (see Fig. 1). 

Andent Egypt 

In ancient Egypt we can see the 
full scope of the visual arts for the 
first time in every detail; for 
arduBological discoveries havemade 
us familiar not only with the 
colossal works of these amazing 
pecvle, but with the finest and 
smsdlest details of their wonderful 
craftsmen. Exanqiks of archi- 
tecture show us the magnificent 
proportions of their tem|des, with 
their finely sculptured columns. 
Their sculptors have left wonder- 
fully lifelike figures of their kings 
and queens, and gods and god- 
desses, the head of Queen Nefertiti 
(see Plate VI) is a fine example 
of Egyptian soilpture in its most 
realistic phase. Their tombs have 
provided us with a wealth of 
information as to their furniture, 
wall-paintings and ornaments. 
The stylization and formality of 
Egyptian art remained grandly 
simple for the best part of four 
thousand yean. Whether the 
artist used chisel or brush he in- 
variably displayed great technical 


of design, and a genius for adapting 
all forms in nature to decorative 
purposes. 

Practically all of us are familiar 
with the direct and aimide wcvk of 
the Egyptian artist: the fiat forms 
made brilliant with clear bright 
colours, the heads turned in profile 
on square shoulders, the eyes drawn 
flatly as if seen from a fhmtal 
asp^ hands and feet atifoy formal 
thou^ approiHiste to the action 
portrayed. We are also familiar 
with the figures of their weird gods, 
half-human and half-animal. 

Egyptian sculpture was of a firm 
beauty and balanced perfection of 
shapes and prcpntions built to 
endure. Sweeping lines carved 
with boldness of style and surety 
of aim have successfully defied the 
hand of time. The Spl^ and the 
Pyramids of Gizeh are ageless 
records of the Egyptian feeling for 
monumental forms. They are 
placed in relation and give emphasis 
to each other; the symmetry 
of the pyramids supporting the 
effect of timeless contemplation 
imparted by the S^foinx. 

The pyramids themselves were 
the most stupmdous engineering 
effmts in buikUng ever undertaken 
by Man before the age of machineiy. 
yet they were in reality only the 
tombs of kinp. It is indeed from 
the tombs of Egypt that we have 
obtained our kn^ledge of the 
domestic art of the people, for it 
was the custom to furnish the last 
resting place of the dead with all 
the domestic and personal equip- 
ment that might be required in 
another life. Furniture of all sorts, 
cooking equipment, jeweUery and 
vases of various types containing 
perfumes and oils have all been 
discovered in the toinbs of the 
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kiDgi, and the amazing mummy 
cases pamted with hfelike portraits 
of the departed were placed withm 
the hi^y decorated sarcophagi 

" A - -.i 

iSBlNm AfCDmcan 

Simple grandeur was the keynote 
of architecture, particularly m the 
case of the temples, for however 
decorated and adom^ inside there 
was no attempt to disguise or detract 
from the gemiietric smqilicity of the 
whole Usual features of their 
design were two gigantic pylons 
with a mam doorway between 
which led mto a colonnaded court- 
yard, the pylons being often decor- 
ated with a fine relief Perhaps the 
most impressive Egyptian temple 
still m existence is the cave temple 
of Rameses II at Abu Sunbel, for 
this IS the perfea example of all 
that IS most characteristic of the 
work of the Egyptian artist, scuhitor 
and architect Gigantic figures 
sixty-five feet high are hewn out of 
the sohd rock, their formal sunpli- 
city a tuneless tnbute to the hands 
that carved them 

The columns m the interior of the 
Egyptian tenqiles were lovely trunk- 
hke pillars carved m finely curving 
Imes, with beautifully shaped capi- 
tals designed either from the locus 
fiower or bud, or from the papyrus 
fiower Ihese columns were always 
decorated with floral motifs, or 
with scenes from the hves ot the 
gods or other heroic sutgects 
More often than not the base and 
capital formed the floral interest, 
whilst the centre of the column 
was decorated with figures Colour 
was of primary mteiest and m the 
dry arid naturally preservative 
dunate of Egypt we find pigments 
of nunoal dyea and pamts whmh 
have suffered no discoloration m 
spite of the thousands of years that 


have rolled by smoe these were 
ongmally applied 
The wond^ul clanty of colour 
obtamed by the Egyptun artists 
can still be appreciated, for the 
atmosphere has done httle to 
destroy the purity of these amazing 
mmeialdyes Lovely blues, greens, 
and turquoiae shades are set off 
magnificently by the use of red 
ochre, yellow and the adept mtro- 
duction of black and white Sunilar 
colours are to be seen m the semi- 
preaous stones and other materials 
that were employed so liberally 
in the jewellery of these people 
Ivory, ebony and stones such as 
lapis lazuh, camelian, felspar 
and turquoise, all set m gold, 
give an impression of great mag- 
nificence, and at the same time 
a beautiful harmony that is neither 
ostentatious nor crude Other 
civilizations which flourished at 
apfXDXunately the same tune as that 
of ancient Egypt have not left us 
such a ndi legacy of artistic 
adiievement, but remains is 
suflBoent to show that art played 
as important a part m their hves 
as It did m those of the Egyptums 

lha Hinjaa Techalqiie 
The culture of the Tigns- 
Euidirates Valky-^hich mduded 
the Sumerian, Aseynan and Baby- 
lonian civilizations during a period 
of four thousand years— ^was gov- 
erned to a great extent by the 
complete lack of local wood or 
stone Sudi materials had to be 
imported with great expense and 
difficulty Bnck and tiles, however, 
were readily available building 
materials, sind consequently the 
workers, over a penod of centuries, 
wMi gtiififMmf craftsmen m 
these particular mecha 
The same local deficiency 
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accounts, to a great extent, for the 
comparatively small amount of 
large sculpture that can be attri- 
buted to these avilizations 

Where the occasion demanded 
grandeur of style on a large scale 
the Sumenan architects or sculptors 
covered their carved brickwork with 
sheets of metal, so that a large 
polished surface was obtamed 
These surfaces were usually 
moulded into the shape of some 
aiumal or figure, and sometimes 
whole statues were produced in this 
manner Metals of many sorts were 
emidoyed, and decoration in copper, 
gold and silver served to emphasize 
the gay splendour of tiled halls and 
temples Probably the best known 
symbol of these early races is the 
winged bull of Assyria, which was 
placed outside buildings to frighten 
away evil spints in much the same 
manner as the primitive races 
already referred to, still adopt an 
awesome figure outside their dwell- 
ings The Assyrian bull with its 
human head, curled hair and beard 
IS today as symbolical of the early 
Western Asiatic civilizations as the 
Sphinx IS of Egypt (see Fig 1) 

Qetaa Vitality 

A comparatively short distance 
away from these rich centres of art 
and culture an entirely difierent 
civilization flourished from about 
3,000 B c for two thousand years 
This was m the iEgean Islands, and 
more particularly the island of 
Crete 

So fai we have been concerned 
mostly with the art of peoples 
primarily mterested in religion and 
king-deities, we have seen design 
governed to a great extent by the 
demands of rehgion. and a self- 
imposed formalization whidi was 
awMnspmngtotbe beholder. Now, 


with the Cretan avilization a freer 
rendering of secular life makes 
its appearance in the world of art 

Thus, we see the growth of a 
new and keener form of observa- 
tion which suggests that here 
was a full-blooded civilization 
m which the artist had begun to 
throw off the weight of convention 
Bull-fights and acrobatic feats were 
vigorously painted on their walls in 
outlines full of movement Styl- 
ization played a smaller part in the 
vmd and lively figures that took 
part in these sporting events 
Pottery decoration also shoi^ed a 
new vivacity in both conception and 
treatment local craftsmen took 
their ideas from the sea which 
surrounded them — fishes, seaweed 
and especially the Mediterranean 
squid frequently appear on pots and 
vases, all executed with a ^e free- 
dom and without monotonous 
repetition yet eminently suited to 
the shape of the article concerned 

One goddess appears to have 
been a favourite of these peoples— 
the Snake Goddess, of whom we 
find models in several museums 
today, usually depicted with arms 
outstretched, wearing a finely 
wex-ked crown 

The pottery figures of Cretan 
women indicate a civihzation of gay 
fashions, which wore patterned and 
embroidered clothes as brdhantly 
modelled as those created by a 
Pans dressmaker at the end of the 
nineteenth century 

ADdent Greece 

From the art of Crete it is but 
a short step to that of anaent 
Greece, for our earliest knowledge 
of Greek art dates from approxi- 
mately 1,(XX>BC 

The Greek race was probably the 
outcome of a luccesiful minting 
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FIb. 2. Three eotumns ihowtiig the characteristic features oj the three 
Greek Orders of architecture The Greek architects were controlled by 
eery precise ndes concerning the form and proportions of each detail ^ 
their wmrk. The Bomans adapted the Greek Orders for their use. 
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of Indo-European invaders with 
ocher Mediterranean strains, and 
the Cretan influence must have stiil 
been fairly vital on the mainland at 
that date Probably the strongest 
factor in the Greek culture that 
of disciplme— and discipline gov- 
erned all forms of art with the 
ancient Greeks 

The Greek artist concerned him- 
self with physical perfection This 
aim made him especially attentive 
to human proportions Every part 
of the human figure was worked out 
to accoid with a certain canon of 
proportion , only within such limits 
was the artist permitted licence 

llie Greek Orders 

The Greek architectuie was also 
governed by a coherent plan of form 
and proportions The simplest way 
to explain such a discipline is to 
draw attention to the Greek Ordera 
in which the form of the supporting 
columns was closely related to the 
style of architecture Drawings of 
thl^ three Orders explain in part 
the complicated but beautiful 
systems of proportion worked out 
by the ancient Greek architects 
These three Orders Done, Ionic and 
Corinthian (see Fig 2) have been 
a model for subsequent architects 

The best-known example of the 
Doric Order is the Parthenon which 
still stands on the Acropolis Hie 
wall frieze and pediment, removed 
by Lord Elgin, are now to be seen 
at the British Museum The Ionic 
Order with beautifully curved scroll 
capitals, 18 seen at its best m the 
Erechtheum, also on the Acropolis 
The Cormthian Order was not used 
as much as the two simpler designs, 
but IS very popular on modern 
buildings, and most of us are 
famihar with the lovely leaf of the 
acanthus plant which was used so 


decoratively as a capital to the slim 
nbbed columns outside both temple 
and theatre The monument of 
Lysicrates m Athens is a dehghtful 
example of this Order 

Sculpture and Ornniumt 
The ornament and design that 
decorated the classical works of 
sculpture and architecture was as 
formal as a naturalistic treatment of 
the human figure would allow, and 
we find that the treatment of 
animals and particularly horses, 
often supplies the note of repeti- 
tion so valuable a commoditv m all 
forms of design It is particularly 
noticeable in the friczt from the 
Parthenon already mentioned 
Sculptured figures of gods and 
heroes have been found in abund- 
ance on the ancient sites of Greek 
temples and other important build- 
ings and from these figures with 
their refinement of hne and detail, 
we can more easily realize the 
ultimate result of the discipline 
imposed on the artist His sense of 
proportion and balance had beuime 
mstmctive even before his skill as 
a finished artist was achieved 
The earlier types of sculpture ot 
the Greek civilization are more 
formal and less realistic than those 
of the later period The ideal of 
beauty was d^loped between the 
fifth and third centuries BC Hermes 
and the mfant Dionysus by Praxi- 
teles IS an example Such well- 
known statues as the Winged 
Victory at the Louvre, the Disco- 
bolos, and the Venus de Milo 
(Plate VII) are familiar products 
of later Greek naturalism 
Realism m ornament governed 
by the limiu of the craft, and 
earned outon a two-or thiee-ooloiir 
basis, Gharactenzes tthe domestic 
pottery and minor arts of the 



GREEK SCULPTURE 


Greeks (see Fig. 3). Hie lovely 
draperies of the figi^ painted on 
vases are unequalled in any previ- 
ously known form of art. Un- 
fortunately, by the fourth century 
B.C., this fine type of ceramic art 
had almost ceased to exist. 


The art and history of Greece and 
Rome are linked not only by their 
geographical proximity, but by the 
overwhelming influence of Greek 


from the oountiies they had con- 
quered. 

At first homes and palaces were 
decorated with the beautifully 
sculptured figures that had been 
stripped from the Greek temples 
and houses, but as these became 
scarcer and the Roman appetite 
was still unsatisfied, Greek artists 
were imported to work in Italy 
and instruct artists of Roman birth. 
Finally, something of their natural 
inspiration was assimilated by the 




m 






Pig. 3. Creek pottery vase of the sixth century b.c., with enlarged repro- 
duction of the design, showing the vigour and beauty of Creek vase painting. 


artistic ability. The energy of Rome 
was absorbed by her insatiable 
thirst for military conquest, and in 
her conquest of Greece she was 
impelled because of its artistic 
superionty to utilize and absorb the 
genius already inherent in Greek 
culture. The Greeks, who had been 
fundamentally concemed with the 
analysis and perfecting of every- 
thing related to art, were respected 
for this unusual quality by their 
Roman conquerers. To the Roman 
ofBoan and ofllcials who amassed a 
vaqtgluantity of wealth, it became 
a soaial obligation to adorn 
Hkdr^laces with the rich spoils 


Rotium pupils, and we find many 
examples of portrait sculpture that 
coml^ the warlike and aggressive 
vitality of the Romans with the tech- 
nical skill of the Greek craftsman. 

The same coarse vitality appears 
in Rorrum architecture. The en- 
gineering feats of this jHactical race 
are a permanent testimony to their 
sdentiBc knowledge of structural 
principles. The Greek Orders too 
were adapted by the Romans, but a 
disr^ard of the originally pre- 
scribed and carefully balanced 
measurements caused the columns 
to lack the Greek refinement. 

As engineering on a grand scale 
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there was nothing to compare with 
Roman architecture at its best, but 
It must be judged by its effect of 
grandeur and its practical utility, 
rather than in relaticm to the 
beautiful Greek work that formed 
the basis of some of its magnihcence 
As the Roman Empire expanded, 
the desire for luxury and pleasure 
slowly became paramount This is 
reflected in the many public baths 
and theatres The examples of 
Roman architecture that still exist 
in Europe were originally the out- 
come of conquest, and the need for 
an effective system of communica- 
tions and services such as aque- 
ducts Perhaps the most famous 
aqueduct of flne Roman workman- 
ship still in almost perfect condition 
IS that of the Pont du Card m the 
south of France, and certamly the 
baths at Bath in Somerset are the 
finest existing record of the Roman 
occupation of Britain 

DccUne of Romaa CnltaK 
The total lack of a true religious 
spint in the Roman civilization 
did much to weaken its ideals in the 
realm of art Everything created 
was for the benefit of the individual 
who footed the bill or supplied the 
labour, and as long as slave labour 
was both cheap and easily accessible 
the Romans continued to benefit by 
the craftsmen so easily supplied , as 
their power diminished so their 
achievements m the world of art 
became less and less When at 
length they became an easy prey 
to the invading forces of Huns 
and Goths from the north, the 
Roman Empire had become a mere 
polished shell of culture and out- 
ward refinement. Her warlike 
vitahty had died many generations 
before she was overrun by the bar- 
barian races. The tradition of cul- 


ture m Italy, however, fostered an 
mterest m the arts among the new 
conquering hoards of Goths and 
Huns, and something of their cruder 
outlook and ability filtered into 
architecture and other works of art 

After the Romans 

The architecture of the early 
Middle Ages is now called 
Romanesque (sec Fig 4) Ornate 
renderings of fabled monsteis and 
grotesque men and beasts together 
with the use of extremely simple 
geometrical designs, began to 
appear in ornament and eventu- 
ally became a remarkable feature 
of medieval architecture Christ- 
ianity was the religion of the new 
occupants of Rome but their 
extreme simplicity of outlook linked 
it with the strange mythologies of 
theu- northern gods Centuries of 
confusion followed the passing of 
the Roman Empire It was. there- 
fore, a long time before a new 
influence was felt upon the rest of 
the now abandoned and leaderless 
countries in the rest of western 
Euiope 

One other form of art should be 
mentioned here, the Byzantine 
(see Fig. 4) Whilst Rome tot- 
tered to her fall, one outstanding 
Roman Emperor made his appear- 
ance — this was Constantine His 
ideals were good, and he himself 
became a Christian In an already 
decayed civilization he made a 
grand struggle to divert the country 
from Its headlong flight to destruc- 
tion In the early years of the 
fourth century A D he removed the 
capital of the Roman Empire to 
Byzantium, subsequently known as 
Constantmople, and nowadays as 
Istanbul. Detached from the decay 
of the original capital, a new form 
of art linked both with Roman 
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ni.4. Exa/npiescfdeconitumusedmnKdKvalarchttectiire. InByziuaium 
or Constantbiople (now Istanbid) Eastern ideas were incorporated widi 
the traditional Roman styles. Romanesque (which ineiudes h/orman) 
ardUtecture used grotesque animal and plant fwms^ and sintple dulffis. 
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ideas and with eastern colour and 
ornament, but taking its motives 
from the Christian religion, made 
Its ornate appearance Its domes 
and decorated columns and its 
colourful ghtter are still associated 
with the Eastern European Christian 
Churches 

With the final breakdown of the 
Roman Empire durmg the fourth 
century ad, Europe entered the 
period now called the Dark Ages 
Christianity was slowly filtermg 
through the vanous countnes, but 
religion gave little or nothing to 
the world of art at this particu- 
lar date The Church preached 
a hard creed, which demanded 
nothing less than a supreme re- 
nunaation of all worldly things in 
favour of a Heaven to come The 
idea of erectmg magnificent build- 
ings was discouraged both by an 
endless and exhausting succession 
of wars, and by the austenty of 
religion So depressing had the 
world become without decent rule 
and without settled culturr, that 
the foundmg of monasteries wherein 
a man could escape from the 
problems of devastation and devote 
himself to prayer and meditation, 
uninterrupted by the lawless vag- 
rants that swept all over the 
countryside in thw search for food 
and loot, was eagerly welcomed 
The monastic idea found adherents 
among those men who desired to 
escape the turmoil 'and lead a 
peaceful and cultured existence 

Art k the Moaaatailsc 

In the monastic hfe we see the 
dawn of a new desire for learning 
and the production of works of art 
The four walla that protected the 
monks from outside interference, 
also mduoed the feeling of leciinty 
so valuable to the work of every 


artist of whatever race or creed 
So shattered and tom and dis- 
persed had an traces of the previous 
civihzations become that, when 
eventually the Christian monks 
tned to produce illustrations and 
paintings or embroidered copes, 
their ideas were as far removed 
from the Greek ideal as it is possible 
to imagine Once agam the formal 
process of subordinating the human 
form to mystic symbols absorbed 
the attention of the monastic 
artist 

Among the many early monas- 
tenes founded in the Dark Ages, 
was that of St Benedict in the 
sixth century St Benedict fostered 
the arts, and tried to encourage the 
monks who folloi^ed him to 
become craitsmen once again 
Several monasteries were built 
which showed a considerable archi- 
tectural ability and attenuon to 
detail Many illuminated manu 
scripts also were produced (see 
Fig 5), but for a period of about 
two hundred years there was very 
little spectacular artistic or archi- 
tectural achievement to enrich the 
western side of Europe 

_ * ■- ■-« - - 

UnDH ANttHKim 

The Christian faith was gam- 
ing new ground at the close of 
the ninth century, and from this 
time on, until the beginnmgs of the 
Renaissance m Italy in the thirteenth 
century, the slow and steady 
progress m architecture took pre- 
cedence over all forms of art 
Most of us are familiar with many 
of the Romanesque and Gothic 
cathedrals and churches that still 
exist, not only m Bntam but in 
France and other parts of western 
Europe 

The sculpture that formed part of 
theu’ decoration was neither entirely 




Fig. 5. Reproduetum pftar a page from the ekvem/hcefaury maeuocrga 
**Uber Vitae” of New Minster, Winchester The anginal b a goodexantpb 
of the form ef at fostered In the monastenes daring the MukUe Ages 
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formal nor entirely realistic It 
combined the two qualities in a 
very distmctive way Figure sculp- 
ture usually depicted scenes from 
the life of Christ or the Christian 
saints, and so it was not considered 
proper to take a living model, who 
was supposed to suffer from all the 
sms of the earthly world, as an 
example of samtly perfection We, 
therefore, often hnd a fme head 
full of tragic or compassionate 
expression placed on a body which 
only crudely represents the natural 
human form A common practice 
was to elongate the body out of all 
proportion thus giving height to 
emphasize the dignity of the holy 
figure represented This is partic- 
ularly noticeable in the saints which 
decorate the doorway of Chartres 
Cathedral, built in the thirteenth 
century 

From the ninth to the fourteenth 
century, the penod now called the 
Middle Ages, the same decorative 
trends persisted in most forms of 
figure representation The folds of 
drapery and clothing played a very 
important part in d^igri, and a 
curious mannerism persisted where- 
by the hands of a figure were 
depicted either with the fingers all 
spread out. or else with one or two 
of the fingers pomtuig 

Hw Gothic Period 

Iliere is no space in this survey to 
mention the many forms of ar^i- 
tectural magnificence that found a 
place m the Middle Ages, the 
cathedral was the most important 
factor of communal life, and gener- 
ations of men found occupation 
and education m the construction 
and decoration ai these wonderful 

huiMmga 

The sunple beauty of the Roman- 
esque style, or Norman as it is 


more often called in England, gave 
place to more highly decorated 
Gothic styles ui the thirteenth 
century The most obvious differ- 
ence in these two styles is the 
change over fiom the rounded 
arch, with its accompanying geo- 
metric designs and solid columns, 
to the pointed arch and vaulted 
ceilings with their more flowing 
lines and slender columns which 
gave a feeling of space and height, 
and suggested an entirely new foim 
of decoration (see Fig 6) 

One of the best examples of 
Norman architecture in England 
still in an excellent condition is the 
Church of St Bartholomew in 
Smilhfield London Parts of West- 
minster Abbey, in London such 
as those seen in Fig 6. and Notre 
Dame Catliedral, in Pans are 
wonderful example of architecture 
at Its nest in die early Gothic style 

Italian Renabsance 
Whilst such wonderful strides m 
architectural art were taking place 
all over western Europe Italy once 
agam felt the stirrings of a new 
cultural life The arts had for some 
time been fostered by religious 
interest Now lay patrons of the 
arts once more b^n to seek out 
artists and commission paintmgs 
on a grand scale to commemorate 
either themselves, or some deed of 
religious or national importance 
This penod was called the 
Renaissance— the re-birth of classi- 
cal knowledge and of the spuit of 
classical art Tlie period over which 
the Renaissance stretched was from, 
roughly, the middle of the thir^ 
teenth century to the middle of the 
seventeenth century The work of 
the artists of the thirteenth century 
was still animated by the religious 
impetus which began m the Gothic 
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age, and dunng this tune the out- 
standing artists were still influenced 
to a certain degree by accepted 
artistic conventions However, the 
revival of interest m the art and 
letters of ancient Greece and Rome 
provoked a new desire for natural- 
ism and a return to the classical 
outlook The compelling charm of 
formal beauty combined with a true 
freshness of perception, which 
occurs in the works of the 
thuteenth- and fourteenth-century 
Italian artists is undoubtedly 
worthy of a special tnbute. 

Ihe Florentine Giotto painted 
scenes from the lives of the saints 
with beautiful simplicity, and a 
purity of colour which has lasted 
m all Its clarity to this day Some 
of these pamtmgs are still to be 
seen m Florence, the most famous 
bemg a senes on St Francis 

FHleaUh- and Sixteentb-Centary 
Italian Art 

The simpliaty of the early 
Renaissance artists can always be 
admired, but it was in the fiftMnth 
century that a new pictorial ability 
began to dazzle the world Frescoes 
and other paintings of both religious 
and secular subjects bear the same 
nchness of colour and harmonious 
composition Many Italian aty- 
states had their own schools of 
artists, and the sculptured figure 
now attained a perfection almost if 
not quite equal to that of the 
artists of ancient Greece 

In the fifteenth century such well- 
known artists as Botticelli (see 
Plate X), Uccello, Donatello, 
Benorao Gozzoli, Plsanello (see 
Fig. 7). and Leonardo da Vina 
(see Plate VIU), all m their different 
mannen left the world a priceless 
hentage that was unknown when 


m pamting and drawing, sculpture 
and architecture had once again 
been reached and it was left to the 
sixteenth-century artists to apply 
the technical skill thus achieved 
to the works of classical magnifi- 
cence which decorated palace and 
cathedral 

Of these artists Michelangelo, 
Raphael, Giorgione, Titian, Correg- 
gio and Tmtoretto are among the 
best known. Their work was 
vaned, their subjects for the most 
part being either religious or taken 
from the classical mythologies, but 



ni. 7. Study in bkuk md wkUg, 


their woik began. .Technical mastery 
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It was always tedimcally skilful 
and beautiful in its natural and 
lifelike appeal The true flesh tints, 
dramatic hating, and an increasmg 
interest m a natural background 
are characteristic features of the 
work of the Renaissance artists m 
Italy m the sixteenth century 

RewuMance Ardutectm 

The Classical revival, as might be 
expected, revived an interest in the 
classic forms of architecture, and 
during the fourteenth century new 
buildings once more adopted the 
formality of the old Orders They 
were enriched by the master works 
of the sculptors of the tune Tte 
architecture of the Renaissance 
owes some of its individuality to 
the sculptors and to a certain extent 
the painters Gothic ornament was 
the product of a group of craftsmen 
—Renaissance ornament was part 
of a single scheme of design as 
conceived by the architect-sculptor 
It is an interesting fact that art at 
this tune had reached a stage of 
extended technical skill which en- 
abled many artists to be architects, 
sculptors and pamters at the same 
time Of these Michelangelo (see 
Plate IX) is perhaps the mtMt 
universal type 

Michelangelo (1475-1564) was a 
Florentine His *T>avid," and 
“Slave" are two of his best known 
sculptural works, the magnifiomt 
paintings on the wall and ceding 
of the Sntine Chapel show his 
abdity as a pamter of remarkable 
gemus After completing them he 
became architect of St Peter's 

The Bueqw Style 

The beguining of the seventeenth 
century marked the dechne of the 
Renaissance m Italy Ornament 
and design or deoonuon began to 


overbalance the classical found- 
ation which had given nse to such 
a wondeifld display of gemus, and 
we now see the beguining of the 
style which is called baroque. 
Baroque art encouraged a flond 
and restless embellishment — an 
over-abundance of almost theatri- 
cal display that is now Imked m 
our minds with fat cupids, flond 
women, comucopuu, exotic flowers, 
voluminous draperies and artificial 
postures The ideal of Greek 
disctphne had been forgotten or 
discarded in the extravagant in- 
dulgence of unrestrained mek>* 
dramatic display 

Duruig the first century of the 
Itahan Renaissance the rest of 
Europe, as we have already seen, 
was still limited to a considerable 
extent by the dictates of religious 
education— the only form of educa- 
tion available Men were being 
trained m monasteries and cathe- 
drals to devote their artistic endeav- 
our to the glorification of God and 
the enrichment of the Church The 
first natuialandsmceresunidicity of 
such art had begun to wear off, and 
a somewhat hidebound convention 
which was almost a formula of 
treatment was beginning to creep 
into all classes of pictorial re- 
presentation, however exquisite the 
finished workmanship, or beautiful 
the design and colour 

The amazmg prowess of the 
Italian artists must, however, have 
been remarked in every p^ or 
aty where any form of foreign 
trade was bemg earned on, par- 
ticularly so wherever Venetian, 
Florentine or Roman traders coUeo- 
ted or disposed of their much 
prized merchandise But so slow 
movmg were things in those days. 
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and so unquestionably powerful 
was the Church and jealous of her 
established rights and rules, that 
It was not until the fourteenth 
century was well advanced that the 
first ghmmenngs of the Italian 
achievement were reflected m any 
other country 

The desire to travel and a new 
thirst for education seemed to stir 
the whole of western Europe during 
the fifteenth century The intro- 
duction of the pnntmg-press gave a 
new outlook to those who sought 
knowledge, yet previously had no 
access to tte means of obtainmg it 
The fame of the Itahan Renaissance 
had spread and other countries 
sought to free themselves from the 
yoke of flamboyant decadence to 
which Gothic art had descended 

The vanous national schools of 
art that took shape during the 
fifteenth century, aiu swung back 
to the natural representation of the 
figure once agam This was the 
effect of the example given by Italy 

Dttch PBMm 

Each country developed on its 
osvn individual lines The wonder- 
ful oontnbution made by the 
Netherlands to art began with the 
works ci Jan Van Eyck in the early 
fifteenth century A rich depth of 
colour and a mmute attention to 
detail were achieved m these works 
With the same hard glou of pamt 
that we see m the early Renaissance 
pictures he gave a microscopic 
attention to the finger nail, the 
reflection m a drop of water or 
the tear on an eyel^ 

In Jan Van Eyck's pamtmg of 
Arnolfini and his snfe (n the 
Natmoal OaUeiy m Lond^ see 
Plate XI)f the reflection m the 
curved mirror behind the figures, 
ig g fascmatuii detail that can be 


studied with infinite pleasure Hus 
same delight m the detail of a gem 
or other sparkling pomt of mterest, 
is a characteristic of the Dutch 
school, which reached its height m 
the seventeenth century, and few 
artists of other nationality have 
reached the same perfection of 
finish m domestic portrayal Prob- 
ably the best known Flemish artist 
of the sixteenth century was Pieter 
Bruegel His love of peasant 
subgects and other scenes of every- 
day life gives us a vivid picture of 
his time and his country 

Dutch Similicity 

A simple homehness is visible m 
the treatment and choice of subjects 
by the Dutch pamters It was they 
and their Flemish neighbours who 
started the fashion for flower 
pamtmg and still life in groups 
Details were brought into the fore- 
ground and assumed a new import- 
ance The glossy surface of an 
apple vied m texture with the 
iridescent scales of a fish, a finely- 
cut wme glass or the sleek feathen 
of a bird These artists were all 
primarily concerned with making a 
picture to hang on a wall that would 
add colour and light to the intenor 
of a private house 

Dunng the seventeenth century 
Frans Hals. Ter Bonch, Vermeer 
and Pieter de Hooch enndied the 
world with their sparkling portraits 
and pictures of quiet mtenors 
They were true followers of the 
ideals of Dutch art At approxim- 
ately the same tune, Rubens m 
Am werp was produemg large works 
based on the Italian baroque style 
In them we can see the eventual 
fusion of noftheni and southern 
ideals m pautuig Rembnmdt, the 
most dramatic artist of his time, 
produced a multitude of vital 



Plate VII. “k'tfius tk Milo ” kmg aiiipudas the cla^sual ideal of feminine 
piopoinon\ Thi woik was exuuted duiing the HilUnistK penod 

H W I • * 




Plate VIII. IjLonanio da h/ni i nut\t Jamous pamtinn w<n //ii\ amazing 
poitiait oj f luncesco dtl Gio(ondo'\ Mz/t* '*Mona Lisa," now in the Loime 
I he aitiM na\ hoin at Vina in 14^2 and hi\ intellectual ahihti mas evident 
at an eaih ant An ill-fortune attended hi\ vioiks, and /pm paintings h\ 
him survive— hi \ "Last Suppei ' nan hemg a mere nhost of the anginal 
hut his scientific diamngs have been a suh/ect of inteiest and speculation 
foi centimes and shon the extent of his canjul examination of natun 




Plate !X This unfinishni pmntm^ h\ Mithilangilo — mAk/i m to be sun 
at tht National (lalUn in London — dipn s tin Madonna and Child 
St John and Angds It was painted on viood in timptia about 1494 and 
HUS om of tht aitist staili \t woiks Midi langth Bumaiioti nas bom 
in 147^ and du / in n64 afin a lifttinu tio\sdid viuh vioik Siulpture 
M^I^ tht mtdiuni ht puftiud and om of his niasii putts of stulptun 
was tht tolossal statut of Dasid fonmil) called ipollo carved oui 
of a huge blot! of maihit Tht statue is now in ihi National Museum 
Hoitnte His supienit adiitvtnuni neveithdess is piobabh his gnui 
St he nit of painted de ten ations fot the Sistini Chipd Rome (1508 1^12) 
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Plate XI. The wonderful .skill oj Jan Van Lvck, his hiilliunt colours and 
his absorbing interest in each glittering detail, can all he seen in the original 
oj this lovely painting of Jan Arnoljini and his wife (National Callerv). 
The painting is signed above the nuiror in the background “Johannes de 
Evek Jurt he " with the date 1434. Painting at the beginning of the 15th 
century Jan Van Eyck and his brother Hubert are cla.s.\ical masters of early 
Flemish art. Then work is a landmark in the historv of art not only Jot 
its finish hut also hecau.se thev jirst perfected the technique of oil painting. 





Plate XII. Velaiqmzs s\mpath(nt and anesting painting of the httle 
Infanta Muigantta of Spam gtve\ an intimate peep tnto cowt Itfe This 
putute^ caUed “La\ Meninas" oi "Tht Maids of Honom^ is in the Piado, 
Madiid Note thi aitist has included a ptutiait of himself at work 





Plate XIII John ( onsiahk t hnltiam mhipniatum of nutuu in lui mo\i 
spwkhnK mood lan hi \itn in this m II ktumn pamiom of Hu (.onfield 
rhi tails lundstapi painitishudh n tud h\ tons ml ion thtn Innlstapts 
M<;< \nnu haikiiiounds unlui than pit tines Jitnn natiiit it last with 
hunt I and ( on stahlf at tin hiffinmm, of tin Hint tt tilth ttniiin ptiintiin, 
he nan to ht fittd fioni tin atinosphtn of tin studio Huh of tin in iiisisttd 
on tiuih of ohstnation and niadi a dost studs of tht attiial tffuts of 
linht whith painuis hitluito had disngaidid Tht landstapt of Lnniand 
in Its thanmnK atniosphtiit tffuts Unt itstif to this nndiinn Tht tiuiih 
linprtssionists suit aidtd in ihtii studs of natuii hs Constahh and Tinnti 
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{Nuntings. drawings and etdunp 
all full of life and dramatic 
enqihasu His vivid imagmation 
was combined with superlative 
craftsmanship We are indeed 
fortunate that so many of his works 
are still m existence The so<alled 
“Night Watch’* m the Rjuksmuseum, 
Amsterdam, is perhaps one of his 
most stimng works, but his slight, 
free drawings are all well worth 
careful study (see Figs 8 and 9) 

German Artlsis 

Art m Germany was given 
impetus by religious conviction, 
but It was also inspired by the 
warlike and harsh temperament 
characteristic of the race German 
artists depicted the agonies of the 
Crucifixion and the tortures of the 
martyred saints with violence and 
realism, on stained-gjlass windows 
and ornately carved altarpieces 
With the progress of the pnnting- 
press m the fifteenth century, 
illustration by woodcuts started a 
new mterest m graphic art, and 
the German artists showed great 
aptitude for this type of work, 
in which craftsmanship and a sense 
of decorative outline went together 

Albrecht DOrer (147MS28) was 
the first of these artists to gam 
European esteem with hts vivid 
interpretations of the Gospels 
His llustrations included line en- 
gravuig and woodcuts, and the 
technical skill of the artist was 
enhanced by his sincere convictions 
and unagmative power His detail 
drawings are some of the most 
complete and perfect muuatures we 
have Even the smallest msect 
appearing m one of his finished 
works was drawn with delicate skill 
and mtneate linear perfiwtion Of 
such drawings the beetle and the 
hare, studies for his pamtmg of the 
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“Adoration of tlm Kmgs** are 
exanqilet 

Hans Holbem (1497-1543) was 
also inspired by the possibihties of 
woodcutting engraving, and 
his illustrations for “The Daro of 
Death" (see Figs 10 a and lOa, 
page 436) show a remarkable 
dramatic power It was m England, 
however, that his work reached its 
highest peak As court painter to 
Henry VIII, he produced a magni- 
ficent senes at portraits of the 
famous people of the age (see 
Fig 11, pages 438-439) Hu fine 
drawing and appreciation of the 
pictonal possibilituB of dress of the 
tune add^ interest over and above 
that of the personahties he suc- 
ceeded m transfemiig to canvas 

Lucas Cranach (of Saxoity), wlm 
flourished at approximately the 
same tune as Holbem, shows the 
type of realism so typical of hu 
country Hu figures all bear the 
stamp of the Middle Ages, and 
particularly u thu noticeable m 
the nude figures which he mtroduoed 
mto such symbolic subject pictures 
as “Chanty,” or “Jealousy ” 

After the sixteenth century art 
died m Germany, owmg to the 
devastation of religious wars 

Spaatah ActUa 

Spam, owing to the rrmuntam 
barrier on her northern frontiers 
and her close mterconnection with 
Africa, was more influenced by 
Moorish fomu of art than any 
other European country durmg 
the penodofthe Italian Renaissance. 

Durmg the sixteenth century, 
El Greco, a Cretan by birth, was 
mspired ^ the mtens^ relwouB 
atmosphere of Spam at that tune. 
After some tune m Vemoe, where 
he was influenced by Tmtoretto, he 
made hu home m Toledo and 
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dedicated his life to painting 
rehgious subjects His work shows 
an emotional mtensity, and a 
strength of light and strange 
colouring that reflects the fanatical 
rehgious fervour of the Spanish 
Inquisition However, Vel^uez 
(1599-1660) was the first true 
planish pamter, who, following the 
ideals of naturalism rather than 
those of religious mysticism, pro- 
duced great portraits and pamtings 
sfMGious m composition and ar- 



Fkg. 8. Heaa oj Saskia * Jrom 
an etching by Rembrandt, who 
inodueed mth atftmte care ieveraf 
other lavmgly executed portraits of 
hu wife 

rangement His extraordinanly 
dever rendering of light gave 
strength and depth to all his works 
One of the best known of his 
masterly group compositions is the 
**Maids of Honour" at the Prado 
in Madrid, m which we see the 
pamter at work, pamtmg the httle 
Infimu (see Plate XII) 

The only other artist of great 
note during the seventeenth century 
m Spam was Munllo His works 
were all rehgious m subject and 
the delicate charm of his madonnas 
and angels echoed somethmg of the 
quahties found in the Italian 
pamters of the ume Towards the 
end of the eighteenth century, a 
Spanish pamter called Ooya set 
the world agog with his brilliant 


portraits and satires Not only are 
his works of superlative draughts- 
manship but he has succeeded in 
evoking the political atmosphere of 
his age, especially the bitterness 
and tra^y of war His portraits 
are extraordinanly alive, whilst 
his drawings and prints are executed 
with a biting significance and 
bnlliant draughtsmanship 

Tlie Frwh School 
In France curiously enough, in 
spite of her proximity to Italy 
there was no vital school of pamt- 
ing before the sixteenth century 
Mmiature pamtmg had reached a 
high standard of proficiency, and a 
few excellent portraits were pro- 
duced but little or nothing to be 
compared with the grand canvases 
of the Renaissance Two brothers 
m the early years of the sixteenth 
century produced pamtmgs of popu- 
lar mterest and peasant life which 
are nearer m feeling to the Dutch 
styles These were Antoine and 
Mathieu Le Nam Although the 
first three centunes of Italian 
Renaissance art had already passed 
almost unnoticed by French 
painters, the grandiose baroque 
style was welcomed and enooura^ 
in Louis XlV's time, and its swirhng 
forms seemed particularly well 
suited to the luxury and power of 
this centralized government De- 
coration without restramt either in 
cost or style was apphed to the 
royal pala^ and the chateaux of 
nobles The Palace of Versailles is 
a wonderful example of grandeur 
in the exuberant s^le favoured by 
Louis XIV Funuture and tapes- 
tries, wall decorauon and pamtlng 
were all produced in this style to 
match the baroque architecture 
During the seventeenth century 
paintmg reached a high standard rf 
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Fli. 9. A eharmuig stu/fy by the Dutch artist Rembrandt Heamensz Van 
Ri/n (160&-I669) which reieab the artist's outstamhng ability to eatdi 
the form and ehaneier of the subject even m the surliest d^di Rembrandt 
produced many drawings inpen and wadt^ besides great numbers of etchings, 
^ It is ignm his magnificent pmntings that his fame duefly rests Land- 
Kt^es, portraits, still life, bibUcal subjects were executed with equal facility 
and aqfimumshlp. For many years the foremost portrait painter m 
Amsterdam, Rendnandt also produced bkenesses of himself and his/mdly. 
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Fig. 10 (a). **r/t« Duchess** one 
of a series of woodcuts designed by 
Hans Holbein to illustrate **The 
Dance of Death.** 

distinction. French artists applied 
their skill to classical and mytho- 
logical subjects with a landscape 
setting which produced a new 
element of artistic interest. Poussin 
and Oaude Lorrain were perhaps 
the most famous of the artists in 
this vein during the seventeenth 
century, and many of their land- 
scapes are exceptionally beautiful. 
A spirit of light-hearted gaiety is 
particularly associated with the 
eighteenth-century French painters 
such as Boucher, Fragonard, Lan- * 
cret and Watteau. Their paintings 
deal delicately and playfully with 
frivolous and amorous adventure, 
thus reflecting the superficiality of 
the French court. NevertheleM, 
they are ridi in charm and colour 
and reveal a technique of con- 
siderable merit. 

One other artist of the mid- 
century whose work did 


not follow the prevalent fashion, 
but was akin to that of the Dutch 
school, was Chardin. His beautiful 
still life groups and charming 
domestic scenes of French middle- 
class life, such as “Saying Grace*’ 
in the Louvre, will always attract 
attention with their sober realism 
and restraint of colour. Towards 
the end of the eighteenth century 
we find such painters as Greuze and 
Vigte Le Brun, both interested in 
the domestic scene. 

I^Mi ArcUtocIa 

In England it was not until the 
eighteenth century that a national 
school of painting came into 
IM-ominence. 

Court painters for centuries had 
been imported. Holbein, at the 
court of Henry Vlll, was of German 
birth , Van Dyck, a pupil of Rubens, 
was a Fleming: Sir Peter Lely, 
court pamter to Charles 11, was 
Dutch. Architecture, however, for 



Fig. 10 (b). **The Him** another 
of HoUtein's ^ty^ighl woodcuts for 
**The Dance of Death.** 
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both religious and secular purposes 
was actively studied throughout 
Great Bntam The Englishman 
was pnmanly a craftsman Al- 
though the Renaissance had made 
little or no impression m England, 
as far as picture pamting was 
concerned, architecture made giant 
strides under the guidance of such 
well-known architects as Inigo 
Jones and Christopher Wren during 
the seventeenth century Their skill 
and leammg made the classical 
formula capable of vaned adapta- 
tions and following them the 
eighteenth-century architects jm'o- 
duced buildings of gieat taste and 
excellent proportion The Adam 
brothers, working durmg the latter 
half of the eighteenth century, 
produced many such buildmgs, 
Sion House, Isleworth, Ken Wood 
House, Hampstead, and the old 
Adelpb are a few examples 

^lUi PBlnlen 

William Hogarth (1697-1764), 
was the first truly English pamter 
of outstanding abihty His senes, 
“Marriage & la Mode” and “The 
Rake’s Progress,” are familiar in 
black and white to most of us, but 
the beauty and vivaaty of the 
“Marriage k la Mode” senes m the 
Tate GaUery, London, is well worth 
considerable attention Not only 
was Hogarth a moralist who ex- 
posed the vices of the age m which 
he hved, but he was a pamter of 
extraoidinary powers, there is life 
and sparkle m the least of his 
subjects, expression leapt from his 
Ivush however small the canvas he 
had to cover, and his portrait 
pamting is both delicate and skilful 

Portraiture reached a high 
standard of perfecbon durmg the 
eighteenth century, and especially 
the family poitnut and groups of 


figures or conversation pieces as 
they were called Of the artists 
thus employed, Zoffany is probably 
the best known Hn charming 
wigged figures m silks and satins 
reflect the stately composure of the 
period Of such pamtmgs, the 
“Water Picmc” is a perfect com- 
mentary on the tastes and habits 
of his time Gamsborough, Rae- 
burn, Reynolds, Romney and 
Lawrence were all skilled pamters 
who produced distinguished por- 
traits of eighteenth-century people 
The closing years of the century 
witnessed a new mterest m land- 
scape pamtmg and water-cdours 
Amongst these early water-colour- 
ists Rowlandson struck out a new 
Ime m his lively oMiimentanes on 
the pursuits and amusements of 
his day With the lightest of 
treatment in line and wash he has 
left us a rich selection of pictures, 
vividly recording eighteenth-century 
life in town and country f 
Other English pamters of the 
dosmg years of the eighteenth 
century and the begmmng of the 
nineteenth, concentrated on land- 
scape Technically skilled m both 
oil and water-colour pamtmg, they 
made a great contribution not only 
to Bntish art, but to the whole 
development of pamtmg Of them, 
Wilson, Crome, Constable (see 
Plate XIIl) and Turner are the 
best known, and a great number 
of their works are to be seen m the 
national ccrilections of Bntam 

Ibe ladurtnal Age 
With the industrial revolution, 
and the mtroduction of idioto- 
graphy, the world of art tottered 
on its anaent foundations New 
ideas and expenments grew apace 
m western avilization with a 
stimulatmg effect on the sensitive 



Fig ll A study preparmt by the German artist Hans HoAein far a 
grotqt portrait afSar Thomas More and hisfiunUy Copies stU! In exislenee 
show that the projected portrait was completed, bat the original has been 




hst The artist Used ia Eagiand for a aamber of yoars and portrayed 
many of the fsmoas persomdides of the time meladuig Henry VHI and 
Idejamity IMbeln dkd in London after an attaek of the plague in 1543 
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minds of the aituts of the nine- 
teenth century We can safely say 
that the latter half of the nineteenth 
century saw the begmning of 
modem art 

The conung of the Industrial 
Age gave many forms of art a 
staggering blow Mass produced 
and machine-made goods depnved 
the handicraftsman of his economic 
status — his work was redundant in 
a market packed with cheap 
machine-made wares and in^iorted 
cheaper foreign goods Pamters 
too, found themeelves faced with 
new probJems, for not only did 
many of them find the growmg 
noise and turmoil uncongenial but 
their market was a very different 
one from that of the eighteenth 
century artist Commerce and 
industry had raised a new type of 
patron who was no longer cultured 
and versed in the appreciation of 
art and music Th^ patrons, 
fresh from the null or factory 
lacked the form of upbrmging 
ndiich made the understanding 
patron Even the portrait pamter 
found himself challenged for his 
hvelihood by the introduction of 
photography m the 'forties 


During the first quarter of the 
nineteenth century the landscape 
painter found solaw from the grow- 
ing menace of machinery in his 
choice of romantic landscape sub- 
jects Romanticism began to creep 
into the work of most artists, and 
took other forms Oriental adven 
ture, romantic legend and romantic 
episodes of history hncame popular 
subjecta Dib Western world was 
cloyed m a few years with a 
veritable hotchpotch of histoncal 
maccuncies. Architecture, sculp- 
tora and paintmg sufbred ahke 


from a romanticued edition of the 
medieval models to which the new 
age turned Thmer represents the 
Romantic spuit m lanitope Dela- 
croix m figure compositions 

Hie Impnsdodata 

It was m France that the next 
dramatic movement m the world 
of art took place This was known 
at first as Realism in defiance of 
the imaginative inclinations of 
the Romantics A kindred re- 
action m England was Pre-Raph- 
aektism with its dogma of Truth 
to Nature ” Realism demanded 
the acceptance of contemporary life 
in all Its actuality even when it 
was sordid or connmonplaoe The 
French artist who led the way m 
this new phase was Courbet Art 
had been wrapped in the cotton- 
wool of convention long enough to 
encourage a new boldness of 
outlook and treatment Subject 
matter was no longer the first 
thought of the artist, his main 
desire m pamtmg was to express 
what he saw without idealizing 
anything There is no denying the 
freshness and vitahty of the paint- 
mg& that were executed on these 
prinapks In the generation after 
Courbet, Manet, Monet, Renoir, 
and Degas (see Plate XIV), all 
produced pictures of contemporary 
life with a skill and individuality of 
perception that earned for them 
the Bcathmg title of Impressionists 
Their work was not to the public 
taste and was long despis^ m 
France, in England it also met 
with opposition and was even 
slower to be apprecuted 

The Impresuonists had, however, 
staitiBd a amoere movement, which 
m tone anoeeaaftiUy broke the 
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Fi|>. 12. **Old Hungerjord Bru^e": an impression by Whistler oj one 
oj his favourite river scenes. Whistler., an American by birth, was famous 
not onlv for his paintings— some of which provoked bitter controversy 
— but for his etchings, especially the series devoted to London and Venice. 


shackles of nineteenth-century 
sentimentality. Other artists who 
were followers of the original 
principles of the Impressionists, 
went further, and began to analyse 
the effect and relation of colours 
even more closely. Amongst these 
we find Seurat, who painted in dots 
of pure colour to obtain the 
atmosphere of reality. Van Gogh 
and Gauguin, both influenced by 
the Impressiomsts, produced start- 
lingly colourful paintings with a 
bold brilliance that caused even 
more debate than those of Manet. 
These artists have since been called 
Post-Impressionists. 

One of the most criticized artists 
the late nineteenth century in 
England, was James McNeill 
Whistler. An ardent admirer of 
the great French artists of his 
time, he was inspired, as to tome 
extent they were, by the work of 
the Japanese. Whistler created an 


individual art, applying the restramt 
and carefully considered design of 
Japanese colour prints to Western 
themes. His famous portraits of his 
mother and of Carlyle are par- 
ticularly good examples of the 
principle on which he worked, 
although his pictures of the Thames, 
which he called nocturnes, are per- 
haps equally famous. A black-and- 
white drawing on the same theme 
is shown in Fig. 12. 

The EdwanliaB Artists 
The first decade of the twentieth 
century, and indeed, the years up 
to the outbreak of the First World 
War, were a period of peace and 
plenty which has seldom been 
equalled in the history of Europe. 
A comfortable, almost smug, 
security had settled into the hearts 
and minds of that temporarily 
fortunate geimtion. Science had 
made life easier, more comfortable 
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and more exciung; the motor car, 
the cinema, electricity and gas 
were all contributing to the feelmg 
of luxunous comfort and achieve- 
ment. The first problems of a 
mechanized world had been success- 
fully negotiated without as yet 
reaching the temfymgly destructive 
possibilities of scientific invention 
which were to shake the world in 
the coming years. 

For a short space of time the 
civilized world could quietly con- 
template the wonderful progress of 
Man, and his apparently successful 
tammg of the elements to his 
personal benefit and progress. 

During this period, several gifted 
artists came mto a position of 
prominence, amongst fashionable 
portrait painters Sargent was per- 
haps the most popular Painting 
the wealthy Edwardian beauties and 
American heiresses, he succeeded in 
producing a brilliant collection of 
portraits that were at once cori- 
Bidered daring yet pleasing to the 
sitters His skill was particularly 
suited to the rich and worthy 
complacency of that ghttenng and 
comfortable age. 

On the other hand there were at 
this tune a considerable number of 
artists who took their inspuration 
from the Pans schools; m England 
there were artists who were neither 
quite French m thought nor alto- 
gether English. Of these Sickert 
was one. He sought out subjects 
that, if not actually showing the 
aeaniy side of life, gave a vivid 
imprenon of the dmgy quarters of 
London and the popular entertam- 
ment of the music haU At this 
time many of the best English 
painters were members of the New 
Pngli«h Art Oub, founded to 
develop the ideals of French 
ImpreauoniBB. The primary Auc- 


tion of such a club was to clear the 
congested atmosphere of the dreamy 
sentunent which had clogged all 
true vision dtinng the nuieteenth 
century, particularly in England. 
Augustus John is one of the New 
English Art Club’s most distm- 
guished early members still hvmg. 

ncioiiu Anfcitiiyig 

During this penod of experiment 
in art the world had slowly become 
more and more aware of the needs 
and demands of commerce and 
industry, and a new held of artistic 
endeavour had opened up for the 
artist both in pictorial advertising 
arid poster design Obviously these 
requirements had to be met with 
some new method of attracung the 
eye, and posters of various sorts 
began to be reproduced from 
famous paintings The first of these 
was the painting of “Bubbles” by 
Millais, which was bought by the 
propnetors of Pears’ soap after 
being hung m the Academy, and 
achieved fame as a poster. 

This change-over from the 
accepted idea that an artist’s work 
was designed principally for pur- 
poses of mtenor decoration to that 
of an arrestmg poster which had to 
attract the eye of the man m the 
street, even if he had no knowledge 
or appreciation of art, created a 
false and hesitant approach to the 
subgect. Early posters were mostly 
rather coarse enlargemenu of pamt- 
ings executed with a minimum of 
detail and often crude m colouring 
The established artist was slow to 
accept orders for work of this sort 
that might be to the detnment of 
his establiahed poaiticm. 

Poster work, therefore, was taken 
up as a new career by young artisu 
What had started simply as a 
pictonal method of advertising 
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gradually began to take form aa a 
method of attracting the public's 
notice by visual shock-tactics With 
an ever mcreasing range of goods 
to be advertised, competition m 
startling effects led the poster artist 
mto an amazing vanety of forms of 
mass hypnotism — thw primary 
desire to compel the eye rather 
than attract the senses Expenment 
and industry together have caused 
a positive volcano to erupt in the 
world of art, from whose flame and 
smoke we have not yet emerged 

Rook IHnstratioiis 

niustration, which had for many 
years been earned out by engravings 
and wood-cuts had reached a very 
high standard of artistic endeavour 
in the mneteenth century Such 
artists as Daumirr, Cruikshank, 
Tenniel, du Mauner, Leech and a 
score of others have left us a nch 
store of dehghtful illustrations of 
their time skilfully drawn and full 
of incidents of contemporary life 
With the discovery of photo- 
graphic reproduction a variety of 
new processes gave zest to the 
previously limited technique of book 
illustration Illustrations could now 
be earned out m both cedour and 
wash as well as luie Illustrated 
magazmes began to appear m a 
considerable number, and a grow- 
ing demand for suitable illustratums 
encouraged the artists to study the 
limitations of reproduction and 
produce pictures whose quality was 
adapted to the process to be used 

h^y charming colour books for 
children were produced during the 
latter half of the «»»***«*«*"»>» century 
Walter Crane and Kate Greenaway 
may be mentioned as outstandmg 
m this field Theu- example was 
followed by many other artists 

Amongst those artists who pre- 


ferred to work m black and white 
Aubrey Beardsley at the end of the 
nineteenth oentiuy created an en- 
tirely new mode of decorabve 
illustration, both erotic and roman- 
tic, reflecting for a few years the 
emotional crisis through which art 
had just struggled The expandmg 
field of book illustration during 
the present century has encouraged 
all forms of drawmg and painting 
and artists can now find a market m 
the field of reproduction for their 
wOTks m pastel, oil, water-colour 
and monochrome which lose no 
quahty in the process 
As we have already seen, the 
nineteenth century surpassed all its 
predecessors in its scientific and 
mechamcal discoveries The dizzy 
pace of such scientific progress has 
unbalanced and distorted for a time 
the proportionate values of the arts 
and saences, so that at present 
more attention is lavished on 
engineering and mechanical per- 
fection than on those qualities of 
the arts which have m the past 
flavoured and coloured the every- 
day world ui which we hve 

Modsra ArdiHact u ra 
The thought m architecture has 
turned from dignity to utihty 
Domestic efficiency became the 
keynote of architectural endeavour, 
and after the romantic Gothic of 
the nmeteenth century and other 
revivals the tendency to make 
buildings purely functional was 
earned to extremes m the typical 
modem blocks of flats and com- 
mercial and mdustnal buildings 
These have been earned out on a 
large scale and on steel frame 
structures, with a thm wall oovemig 
to give complete economy m space 
Generally speaking, architecture 
has become a com p li c ated and 
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efficieiit feat of engmeenng skill 
rather than an artistic accomplish- 
ment, and as such there is much to 
be admired in the sure smooth 
soarmg lines of a skyscraper, or 
the well-sprung efficiency of a 
modem concrete bridge 

The Skyscraper 

If we stop to consider the 
amazing feats of engineering skill 
that have gone mto the building 
of the American and Canadian 
skyscrapers, that carry anythmg 
up to a hundred floors, it is 
impossible not to be impressed 
This is the architecture peculiar to 
the age, for without the electric 
lift and steel construction such 
buildings could never have been 
erected It still remains a matter of 
speculation whether this form of 
architecture is to be considered an 
artistic achievement, but New 
York’s skyline must be counted 
one of the wonders of the modern 
world, and the Empire State 
Building one of its most wonderful 
single efforts in architecture 

Amongst modem achievements 
m industrial architeaure we find 
many buildings whose character 
depends on fitness to their particular 
practical purpose Of these, Batter- 
sea power station is a particularly 
good example, for few people could 
fail to be immediately impressed by 
the sense of strength and power 
imparted by the colossal chimneys 
and solid foundations of one of 
southern England’s mam sources 
of eleaiK power 

DoBHidc A idJIec t— 

In domestic buildings also, the 
mam idea to be considered has been 
Che changmg demands of a new 
social order In the past, large, 
dignified and unposmg houses 


absorbed the large supply available 
of servant labour, and could be 
maintained with a sufficiency of 
both mdoor and outdoor staff 
Now the factory and office offer a 
new life for all those in and about 
the towns and cities With the 
closing of many large houses now 
uneconomic to manage, the demand 
for the small flat and cheap house 
became large and constant 

Blocks of flats have been built 
under the supervision of an engineer 
rather than of an architect, and the 
results are not as happy as they 
might be, if more time and thought 
had gone into their general external 
effect, rather than the labynnth of 
partitions that goes to make up the 
homes of the world’s workers 
Utilitv and the saving of space have 
been primary considerations of the 
architect, and kitchens and bath- 
rooms have become principal fea- 
tures of the modern ^t 

The Country House 

One of the most serviceable of all 
architectural developments in the 
twentieth century has been the 
country house based on Georgian 
principles, and carried out with a 
minimum of ornament This type 
of buildmg IS particularly suited 
to the English country, and British 
architects have produced a con- 
siderable number of houses of solid 
worth and artistic value deriving 
from a national tradition Sir 
Edwm Lutyens and Sir Guy 
Dawber succeeded in re-establishing 
a traditioruil style without loss of 
quality in so itoing Lutyens not 
only designed numerous country 
houses, but he also designed a 
considerable number of public 
buildings both m England and 
the Dominions 

The most outstanding British 
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ecclesiastical work of the twentieth 
century is perhaps Liverpool 
Cathedral, designed by Sir Giles 
Gilbert Scott This imposing build- 
ing, begun in 1903 and conceived 
in a modem adaptation of the 
Gothic style, is one of the few 
English cathedrals designed specific- 
ally for the Anglican Church When 
completed it will be the largest 
ecclesiastical building m England 

A Roman Catholic cathedral is 
under construction in the same 
city, to the design of Sir Edwin 
Lutyens It will undoubtedly be a 
most interestmg adaptation of the 
Byzantine style of arLhitecture 

Modem Artists 

Among sculptorsof the twentieth 
century we find again a variety of 
styles and ideas, which reflect the 
war-scarred and restless spmt of 
the times The most outstanding 
sculptor in Britam is probably 
Epstein whose “Rima** panel in 
the Hyde Park Memorial to W H 
Hudson attracted an immense 
amount of notice and controversy 
His interest here was m design and 
pattern, rather than subject matter 
or any attempt at realistic re- 
presentation Many other out- 
standing works by the same artist 
reflect a strength and angular 
vitahty which is more an analysis 
of his subject than a representauon 

This same quality of analysis has 
in this century led art mto all sorts 
of forms which cannot be easily 
understood or appreciated The 
age-old method of direct appeal by 
represenuuon oi the external world 
has been thrust aside frequently in 
favour of the artist’s theoretical 
tendency and his personal psycho- 
logical approach to the sufcgect 
Thus, absttict art split up natural 
appearance mto geometrical shapes 
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Surrealism has been an attempt to 
pictorialize random thoughts, 
dreams and the world of the sub- 
conscious Incidentally, the word 
surrealism was coined to express a 
process of thought that was super- 
realism 

Such forms of art, which are 
essentially experiments of the 
artists, are possibly gratifying to 
the actual experimentalist, but 
there are naturally very few people 
who are m a position to appreciate 
the process of thought which is a 
personal quality of the artist con- 
cerned Of such, Picasso and 
Matisse are probably the out- 
standing examples of the new 
freedom of expression, although it 
has had international influence 

An exhibition of the works of 
these two artists which was held m 
London m 1946 aroused fierce, and 
frequently bitter, controversy, re- 
vealmg extreme divergenaes of 
opinion on the ments of this form 
of expression 

Some of the most stirring draw- 
ings of the 1940s were executed 
during the Second World War by 
the Polish artist Topobki, whose 
skill and swift handling of pen and 
brush have supplied an intimate 
vision of the crowded hours of 
war-time life Topolski recorded 
on paper the violence and discord 
of his time in the same vivid 
manner that Goya did over a 
century earlier (see Fig 13) 

Art m Industry 

Art as applied to mdustry has 
succeeded, in the last twenty years, 
m overcoming the more obvious 
drawbacks with which it was 
ongmally faced Textiles, designs 
for wallpapers, carpets, glass, 
pottery, fuxiuture, struggled at the 
K*f««n«ng of the century through a 
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formless phase, in an attempt to 
produce something new and un- 
usual. A vast number of shapeless 
^‘novelties” were produced and 
found their way into many homes. 
The idea of employing artists to 
assist in the design and manu- 
facture of machine-made goods had 
hardly been bom in the first 
quarter of this century. Gradually, 
however, this new field of explor- 
ation has been widening, and in 
1934 the Royal Academy sponsored 
the movement by bolding an 
exhibition of industrial art, which 
included a variety of the minor 
arts and crafts asapplied to industry. 

These forms art bnng the 
modem artist into contact 
with everyday life. 


Stage Derign 

Another sphere of decora- 
tive art has. during this cen- 
tury, been greatly developed. 
This is stage design and more 
particularly design for the 
ballet. Apart from the easel 
picture this is the sphere oi 
modem art where the artist 
has most scope to express his 
personal gift of colour and 
rhythm. Bakst, Benois and, in 
Britain, Oliver Messel, Rex 
Whistler, and many other 
artists have given untold plea- 



Ffg. 13. **A.T.5. Girr: a war^tlnw sketch 
by the Polish artist Feliks TopoUkU 
showing a member of the British Wonmris 
AuxUUuy Territorial SerHce. 


sure to thousands with their 
gay and witty sets and daoling 
combinations of colour. 

Russian designers gave the 
ballet its first scintillating bril- 
liance, and the Russian stage has 
remained a noteworthy product of 
the age of experiment in design. 

Ite CMms TMtisa 
No survey of art, however ctm- 
densed, would be complete without 
jome tefeienoe to the Fhr East 


and the ancient traditkms and 
practices that have influenced the 
art of Cbiru, J^xm and India. 

It is probable that Chinese 
dviliation was flourishing when 
Egypt and Chaldea were at the 
heii^ of their artistic ivowess. 
The disciplined skiU of the Ghinese 
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artist IS visible m all his work that 
has survived This is easily under- 
stood when we realize that Chinese 
conceptions of religion are founded 
essentially im ancestor-worship 
The Chinese have, as far as is 
possible m an ever changuig world 
remamed true to the standards of a 
fcnmer age, each generation devot- 
ing Itself to the production of 
exquisite works of art which earned 
on the tradition This quality is 
combined with a techmque and 
sureness of hand and eye which has 
a perfection all its own 
The wealth of China with her 
ivory and jade, gold and silver and 
other precious stones and metals, 
furnished a lavish source of materud 
for the artistic skill of her inhabit- 
ants In the present state of our 
knowledge the history of Chinese 
art begins to take i^pe several 
centimes before the birth of Christ 
The practice of the art of pamting 
m this epoch is suggested by 
hteraiy references 

CUn*s GoUm Age 
It was during the Tang dynasty, 
AD 618-907, when the West^ 
peoples were still groping m the 
Dark Ages, that China reached her 
Golden Age m all the arts 
Buddhism had been introduced 
from India and took a fiim bold 
on the Chinese people It incited 
the Chinese artists to great eflforts 
Magnificent temples and frescoes, 
images of Buddha and scenes from 
his life, made their appearance— 
but still conceived according to the 
age-old Ounese standards of beauty 
Towards the end of the ten^ 
century, a revolution took place 
which brought the Tang dynasty 
to a sudden end This revolution 
was caused by the awmg back 
towards Confuciaiiiaiii, and it most 


unfortunately led to the destruction 
of those thin^ that had gone to the 
glorification of Buddha Temples, 
paintings, metalwork, and sculpture 
ahke were destn^ed m the religious 
frenzy of the Confucianists, in much 
the same way as the Puntans 
destroyed some of the best works 
of the Gothic artists m their 
enthusiasm for unadorned worship 
Owmg to this a great part of Tang 
art was irretrievably lost 

From the tenth to the fourteenth 
century, the period including the 
Sung dynasty (960-1280), Buddhism 
and art once agam flourished band 
in band and the high standard of 
cultural perfection thus attained 
produced masterpieces of Chinese 
pamting on both silk and nce- 
paper The Mongol dynasty (1280- 
1368) returned to earlier styles 
The Ming dynasty (1368-1644) 
once agam the Tang 

Techmcally incomparable artists 
inroduoed superb porcelam and 
beautiful painPngs The subgects 
of the latter were landscapes, 
flowers, animals and birds The 
artists never falter m their delicate 
and precise line and free brush 
work The suggestum of sohd 
form, distance and atmosfriiere was 
achieved with a mmimum of surely 
placed strdees of the brush used 
m the same way as m wnting the 
Chinese characters (see Plate XVa) 

driiMae DecUae 

After the close of the seventeenth 
century the work of the Chinese 
artist and craftsman ceased to 
display the same magnificent quah- 
Ues European influence a^ a 
popular m the West for 

evMythmg that could be produced, 
both good and bad, have been 
adverse to the Chin^ tradition 

Architecturally, China |ias dim g 
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to a single model throughout every 
epoch of her histoiy Thu OMisitts 
of a massive roof with recurved 
edges resting on short columns— 
the buildings always face south 
and to give added grandeur the 
roof u doubled or trebled, or even 
given a dozen such roofs, whidi 
turn It into the pagoda shape with 
which we are all familiar 

Japan, geographically China s 
neighbour, has denved much of her 
artutic ideals and techmque from 
China, but there are nevertheless 
many characteristics peculiar to the 
Japanese artut Perhaps the mrut 
obvious Japanese quabty u adapt 
abihty Where the Chinese tempera- 
ment u accustomed to a long 
tradition of conformity to estab- 
lished rules, the Japanese u by 
nature suscepuble to change The 
Chmese canoiu laid emphasis on 
movement m pamting Movement 
IS even more characteristic of the 
Japanese artist's work, and even 
m the swirl of a gown or the crest 
of a wave, there u that air of 
restless energy which u not dis- 
cermUe in the paintings, however 
magnificent, of the Chinese (see 
Plate XVb) 

Japan was mfluenced m much 
the same manner as China by the 
Buddhut religion, which came to 
her by way of Korea in the sixth 
century ad, and her paintings 
and sculpture took the foniu 
already familiar to the Chinese, 
but ailapted to her own particular 
useandmterpretation Theeighth- 
centuiy fiescoes depicting the scenes 
from the life of Buddha m the 
HAfyOgi Temple at Naim are 
wholly Japanese m their vivid 
linear movement and the intricate 
petterniiv of ftTsfiimi*, 


modelled on Qunese painting 
of the Tang period 

The lacquered boxes and furmture 
which we now associate with Japan 
were ongmated by Chinese example, 
but her magnificent bronzes and 
bronze ornaments are peculiar to 
Japan The Japanese were always a 
warlike nation, and their skill m 
metalwork goes back to legendary 
times when the most important 
metalworkers were the armourers 
The craft was inherited, and handed 
down through succeeding gener- 
ations The craftsmanship of Japan 
shows Itself in many ways uniquely 
perhaps m the art and craft of the 
colour pnnt, which was practised 
by such great artists as HuDshige 
and Hokusai, in the eighteenth and 
nineteenth centuries 

India's RcUgMOi Arthte 

Other countnes of the Far East 
whose artists were vastly affected 
by the Buddhist religioD include 
Burma, Java and, to a certam 
extent, India and Ceylon Funda- 
mentally, however, Indian art is 
more Hindu than Buddhist, and 
the strange forms of many-handed 
and headed figures that represent 
the gods of India give one a 
bewildering impression of endless 
curves and rounded forms, all 
woven together with mtncate pat- 
tern and design 

The craftsman from time 
unmemorial was required to be a 
l»ous man, hu whcrie life had to be 
regulated by hu adherence to 
Hindu law and hu knowledge of 
the Vedas or Hindu scnptures 
Throu^ tbu means be could suit- 
ably create works to meet the 
artutic lequiremenu of hu pnestt 
and patrons Convention is as 
much a natural attnbute of Indian 
culture as it u of the Chinese 




I*lait XIV idmu Difias hu\ an iiitfiMMUslu uphohki oj the Fnmh 
iiuliKfu nioMimnt Just as iht fnmh hnpn ssunusts oJ his turn studud 
tiausuut ifhtis of landstapi so hi studud tiansuil iffiits of human 
moununt hiitnulails fast maud h\ tin lift and hi,hfim, oJ halkts ani 
opita Dtnas found indkss suhmts Jot his hiush and pastils as hi sat 
behind thi sinus and ski ti hid thi satious itagis oJ unlit and uhtaisal 
n tcssais to thi idtimati pioduition of a ballet This paitiiulai putuu 
of Tmo Ballit Danins shims iliaih his teihnual tninest in moununt 
and hi also inadi a numbn of ptituus of hoists rating His 
I Ahsmthi IS a fmi piitun oj aiiisi and moiel at a lafJ tabh 



Plali XV Ihi ixampks alNni ihon the a\picl\ oj (k/t) ChitiiM ami 
(nf,ht Japamsi an The Chim t developed a maf,nifieent teehmque etf 
pamtmu m Chinese ink on silk and rice papei A fine Jiei biush HOik 
that neve I falteis in its loveh ih\thm is combined Hith stft chan colouis 
applied Hith ekemon and not letouehed Japanese art is derived Jiom 
China although it is less n poseful and lequires its o\sn distinct convention 
The same careful airangement of spate and pat te in shapes and coloui 
values IS apparent in both China and Japan 
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LITERATURE OF THE WORLD 

Definition of literature Ckmese and Indum literature Reb^ous con- 
tributions to world literature The heritage from Greece and Rome 
Medieval romances Italian etmtnbution Literature of the Rrendi and 
Spanish Renaissance Early English contribution Bizudiethan, Puntan 
and Reformation literature Seventeenth- and eighteenth-century Prendt 
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and Scandinavia The American 

T he tenn literature is often 
carelessly applied to any- 
thing written or printed 
Thus, a parliamentary candidate 
will speak about distributing his 
party s literature to the electorate 
In the present chapter, however 
the word is used to sigmfy writing 
of outstanding quahty — the expres- 
sion of human thought and feeling 
in language which is memoraUe 
And, since there is so much good 
writing m the world it is <»ily 
possible to deal with the master- 
pieces of hterature 
Great hterature generally has a 
strong onotional content, so much 
so that to a person who is sensitive 
to lU weal It is almost impossible 
to read aloud There is magic m 
wcHds they have the power to 
weave a to stir the heart, to 
awaken echoes from the past 
We are apt to regard master- 
pieoes of hterature as the unaided 
work of mdividual gemuaes Tol- 
sUqr alone wrote War and Feace^ 
Cervantes wrote Don Quixote , 
Milton wrote l^yadas But it 
should be lealiaed that a work of 
hteiaiy art does not sprmg from 
the wnter's mmd as Fallas Athene 
sprang from the head of Zeus, 


contribution to modem bteratwe 

whether he knows it or not, every 
ongmal writer owes much to othms 
who have preceded him It would 
be well to think of a masterpiece as 
a nver to which many streams have 
each added something of value 
On the other hand, a great drama, 
a great poem, a great novel might 
be likened to a giant tree which 
sends branches m many directions 
and scatters seeds which eventually 
become new forests The Greek 
poet Homer, for example, wrote the 
Odyssey, descnbmg the wanderings 
of including his journey 

mto the underworld where he talked 
to the souls of the dopaited 
Centuries later the Roman poet 
Virgil wrote a similar story about 
the adventures of JEanta, who aJso 
took a journey into the world of 
s h ades Centuries later still, the 
Italian poet. Dame, wrote his most 
famous poem, the Divine Comedy, 
m which he narrates how he, 
accompanied by the ghost of Virgil, 
went on a strange and tamfrnng 
journey through Inferno The 
influence of Dante qnead to other 
countries, and one cannot help 
comparing his Comedy with 
Mill's Paradise Lost 
The most disaissed novel of 
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recent year»-^he most hi^y 
praised and the most vehemently 
denounced — >18 based upon the 
general plan of Homer's Odyssey 
From the first story about Ulysses 
to James Jt^ce's novel, Ulysses, 
throu^ an mterval of twenty- 
eight centuries, the influence of one 
of the world's supreme master- 
pieces has never waned 

When one remembers the chief 
handicap of literature— the lang- 
uage barrier between nations — it is 
surprising to learn how its ramific- 
ations extend from country to 
country, from age to age Greece 
inspires Rome, Rome inspires 
Italy, the Italian stones of Boc- 
caccio are borrowed by Ouiuoer, 
the stones of Plutarch are adopted 
by Shakespeare, the plays of the 
Norwegian dramatist Ibren react 
upon Pinero and Bernard Shaw 
liirough translation, the great 
literature of the world becomes 
intematfonal 

What has been said seems to 
suggest that literature began m 
Greece, and oeitainly the world 
owes an incalculable debt to the 
great Greek wnters of the past 
We think of her dramatists, her 
epic poets, her philosophers In- 
deed, a modem critic has said that 
there was more gemus in Athens 
at one tune than in the whole of 
Great Bntam and America today 
But Greece owed something to 
Egypt, and, further back still, to 
the philosophers of India 

CHaeM WiWap 

Feihaps the best place to begin 
is m the Far East— m Chuia, which 
reached a high standard of culture 
and civilization when Europe was 
still barbarian 

It must be confessed at the outset 
that most Europeans are profoundly 


Ignorant about Chmese history. 
For one thing the countiy was for 
many centuries so inaccessible that 
It might have seemed to be in 
another planet, for another the 
mhabitants do^ theu* doors to 
"foreign devils’ whom they re- 
garded as an inferior race and the 
language difficulty appeared an 
almost insuperable bamer 

China had a great civilization 
before the Christian era began 
We can appreciate her architecture 
her paintuig, her sculpture, her 
pottery and other works of art 
because we can see their mem, 
but we can appreciate her bterature 
only m translation Chinese songs 
and ballads date from the mnth 
century a c Her poets wrote odes 
about war, feasting drinking, 
dancing, and love, but they wrote 
about the fnendship between men 
rather than, about the love of man 
and woman — the constant theme 
oi European poetry The most 
idonous penod for Chinese poetry 
was m the Tang dynasty (round 
about A D 700), yfben two of her 
finest lync poets were Li Po and 
Tu Fu They were romantic figures 
who lived gay, care-free hves of 
wandenng Later penods, like the 
Sung dsmasty and the Mancbu, 
were more seriously mclined The 
chief moods of Quna's poetry 
were exated by a deep deli^ in 
natural beauty, and a warm sym- 
pathy for suffemig humanity Many 
of the best Oiinnsr poems have 
been translated by Arthur Waley. 
to whom we owe much for his 
efforts to make the East mteUigible 
to the West 

The earhest bterature of any 
countiy is generally rebgious Five 
or sue centunee before the Christian 
era, two great leaders of religious 
thought appeared m China, and 
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their influence is still dominant to 
this day The elder was Lao Tzu 
the founder of Taoism, about whom 
many strange stones have been 
told Thus he was bom an old 
man, and according to his disciples 
he went to heaven on the back of a 
black buffalo about the year 
S23 BC He was a fierce ascetic 
had a great contempt for social 
position and wealth, regarded ignor> 
ance as a blessing and labour as a 
curse His Book of Reason and 
Virtue IS his chief contribution to 
the religious literature of the 
East 

His rival, Confuaus was prob- 
ably a private person who taught 
the sons of gentlemen the vulues 
proper to the ruhng classes He 
may have been an agnostic — he 
taught no theology as we under 
stand It — but concentrated upon 
the importance of good character 
But as time passed the stones about 
Confuaus accumulated and grew 
more strange He became credited 
with omnisaence and infallibility 
(though he made no such claim), 
and eventually was known as the 
Divine Sage His followers today 
number hundreds of millions 

Aaaleets ef Coefedni 

The duef sayings of Conftiaus 
have been preserved in the Analects 
oj Confucius— cmc of the world’s 
great books, and uiduded in the 
fast of the Hundred Best Books 
prepared by Lord Avebury The 
book can be bad in translation and 
can be emoyed very much as one 
cmoys the aayingi of Dr Johnson 

When one of his disaples boasted 
that he always thought three tunes 
before takmg actum, Confuaus 
replied. *Twioe would do'*, and to 
■nother who wanted to be educated 
mto • worthy atiaeo the Master 


dismissed the idea with the curt 
deasion “Rotten wood cannot be 
carved '* 

TbtArudectsoJ Confuciusmny be 
menuoned as the typical contri- 
bution of Chma to the world's 
literature There are many other 
contributions, undoubtedly, but 
they have made httle impression 
outside the Flowery Land 

This 18 like dismissing astronomy 
with the description of one star 
The subject, however, is so vast 
that It would require whole vol- 
umes to do It justice 

There is Japanese literature, too 
Its philosophical thought owes 
much to China and can be dis- 
missed with a passmg word, but 
there were original writers of lync 
poetry twelve centuries ago 

India has given the world great 
works of philosophy and rehgum, 
and her Sacred Books have in- 
fluenced the lives of millions She 
has great epic stones, too, notably 
MahdbhSrata and RfimSywia, but 
they are little appreoated outaule 
the country itself Still, the Indian 
contnbution to philosophy is bemg 
studied more seriously m the West 
than It has ever been before, and 
the full impact upon our habits of 
thought will be more fully realized 
in years to come Among Indm's 
po^ menUon must be made of 
Rabindraiuith Tagore, winner of 
the Nobel prize m 1913, and 
famous for his Gi/anva// (Song 
Offenngs) and One Hundred Pioems 
nf Kabir {won Pig 1) 

The BUS 

In thinking of great religious 
literature it is natural for wealem 
peoples to put the Bible in the 
supreme plsce The Bible, however. 
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B not 80 much a book as a libFuy of 
sacred wnt The Old Testament, 
which Christians venerate with the 
Jews, has thirty-nine books (ex- 
cluding the Apocrypha) and was 
wntten in Hebrew It has been 
translated mto hundreds of lang- 
uages To people m Great Bntam 
today the most familiar version is 
the Authorized, made by a com- 
mittee dunng the reign of James I 
The Revised Version may be more 
accurate but it seems to lack some- 
thmg of the myesty of its pre- 
decessor It has also been translated 
into the twentieth-century idiom, 
but most people pn^er either the 
Authorized Version or the Literary 
Man's Able edited by Ernest 
Sutherland Bates 

With the theological ideas of the 
Old Testament and its rules for 
good behaviour we are not con- 
cerned here We are thinking only 
of Its ment as literature Even the 
man who will have none of its 
teaching will not deny the magm- 
ficenoe of its language Admittedly 
some parts are more impressive 
than others But for sheer beauty 
of language there are passages 
which are incomparable, for 
example, certain of the Psalms 
(19. 23. 37. 91. 100. 121, 137, and 
139), the 39th chapter of the Book 
of Job, the 3Sth. 40th, 53rd. and 
SSth copters of Isaiah, the Book 
of Ruth (which Dr Johnson read 
aloud until his hearers wept), the 
Song of SongS"-4n exquisite love 
story— and the pessimism of 

The stones of Abraham, of 
Joseph, of David, of Solomon, are 
p^ectly told and they are full of 
dramatic mterest 

The New Testament has twenty- 
seven books and was wntten m 
Greek, to Chnstiam it rep re se nt s 


the fulfilment of the Old. It has 
passages of the greatest beauty like 
I Connthums 13 and IS, Hebrews 
1 1, and Phihppians 4, as well as the 
great Sermon on the Mount 
(St Matthew. 5 to 7) The Jews, 
who do not accept the New 
Testament, have a much longer 
book m their Talmud 

Other examples of great rehgious 
hterature mclude such books as the 
Confessions of St Augustine^ 
Thomas & Kempis’s The Imitation 
of Chnstt Jeremy Taylors Holy 
Living and Holy Dyings Richard 
Baxter s The Saints Everlasting 
Rest, and Bunyan's The Pilgrim's 
Progress These are all Christian 
contnbutions to world literature 

The Ksna 

One other great book of enor- 
moa« importance to millions of 
people IS the Koran, wntten (or 
dictated) by Mohammed To the 
world of Islam the Koran is the 
book of books It not only explains 
the philosophy of life and death 
but gives minute instructions about 
human conduct To the man udio 
IB not a worshipper of Allah it b 
heavy readmg Carlyle, who re- 
garded Mohammed as one of lus 
“heroes,” tried hard to struggle 
through the whole of the Koran 
but gave m 

The Koran was wntten durmg a 
period of years, m mtnvals of 
fighting, and the scattered passages 
were wntten on “palm leaves, 
Bkms, blade bones, and the hearts 
of men” At first it was memonaed 
by faithful Moslems, but later on 
the ProiriMt's secretary collected 
the texts m book fonn, arranging 
the texts m order of langtb-4he 
later messages comiiig first, the 
earlier ones at the end To quote 
fromC E Storrs*s Many Oeadi — 
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Fig. 1. Sir Rabindranath Tagore^ winner of the 
Nobel pnze for literature in 1913, was one ef 
India's greatest authors and poets. 


One Cross, **the Koreii 
u reverenced by Moe* 
lems as the infallible 
word of God, delivered 
to the Prophet through 
the angel Gabriel. 
Mohammed indeed con- 
Ussed to being a human 
prophet, sinful, and on 
one occasion falhble; 
but his revelations were 
uifallible.” 

But similar claims are 
made about the sacred 
books of all the great 
religions. It is difficult 
for anyone who is ignor- 
ant of Arabic to feci the 
dignity of the rhymed 
prose in which Moham- 
med spoke. 

The Mohammedan re- 
ligion IS later than Christianity. 
The Prophet lived at the end of the 
sixth and the beginning of the 
Ncventh centuries. Hib followers 
today are said to number over two 
hundred million. 

These, then, are the fundamental 
rehgious books of the world: the 
(Md Testament, the New Testament, 
the Talmud, the Koran, the Analects 
of Confucius, the Sacred Books of 
India. If we have said nothing 
about the religious books of Greece 
and Rome it is because their in- 
fluence has completely disappeared. 
The mythology of the classics, with 
its everlasting intrigues between 
gods and goddesses, and between 
gods and mortals, is nowadays a 
subject only for mirth. 

The Gndi Hcrllage 

Greek literature begina with 
Homer, who lived aomewfaere in the 
eighth or ninth oehtury before the 
Christian era. He is a mysterious 
and mystifying person. Some 


authorities have doubted his very 
existence. No fewer than seven 
places claim the honour of being 
his birthplace. Hwre are some 
people who believe that in later life 
be was blind. 

But someone must have created 
the llutd and the Odyssey, though 
here again there is trouble, for some 
critics think they were written by 
different people. Samuel Butler, 
author of Erewhon, tried to prove 
that the Odyssey was the work of a 
womanl Goethe, Schiller, Matthew 
Arnold, and Gladstone believed in 
one Homer who composed both 
works, which were memorized and 
handed down from generation to 
generation before they were put to 
paper. According to the Ojtford 
Companion to Clas^cal Literature, 
‘'many authorities have questioned 
Homer’s very existence as an 
individual pok. . . . But recent 
scholarship tends to recur to the 
view 'one Homer* who perhaps 
worked on pre-existing materials 
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and remodelled them mto ccmiplete 
poems, each possessing umty and 
each inspired an artistic pur- 
pose” This can be accepted as the 
most up-to-date, balano^ estunate 
on the whole problem 

Hie Dlad 

The Hiad is the story of the siege 
of Troy by the Greeks The notori- 
ous Helen of Troy was the beautiful 
wife of Menelaus, and was stolen 
by Pans while her husband was 
away at the wars The chi^ 
character is Achilles who sulked m 
his tent for years beCare he jomed 
in the fight His temper was caused 
by a quarrel with the Greek kmg 
Agamemnon, who had seized 
Chryseis, daughter of the pnest of 
Apollo, as one of the spoils of war 
while Achilles had taken Bnseis 
Owmg to the anger of Apollo 
against Agamemnon, the king was 
compelled to restore Chryseis to 
her father, but he took Bnseis by 
way of compensation Hence the 
ill-temper of Achilles 

It IS a comphcated story m which 
gods and goddesses took sides for 
and against the vanous leaders in 
the war Achilles was in the act ot 
drawmg his sword to attack Aga- 
memnon, for example, when Athena 
came down from heaven and held 
him back by hu long nd hair' 
No other man saw the goddess 
When Achilles expostulated with 
her for holding him back she 
promised that she would give him 
a splendid opportunity for revenge 
later on 

The illad descnbes the war m 
great deuil The great hero on the 
Trogan side was Hector, and there 
is a marvellous and moving account 
of his farewell to his wife, Andro- 
madie, and his little son before he 
went out to fight He had a gnat 


duel with Ajax and slew him But 
the climax of the whole story is the 
description of the fight between 
Achilles and Hector, m which the 
latter was slam Achilles tied his 
vanquished enemy to the back of 
his chariot and dragged him three 
times round the walls of Troy 
The funeral of Hector is the con- 
cludmg episode in the poem The 
well-known story of the wooden 
horse of TToy is not mentioned 

The Odyssey 

The all-important character in 
the Odyssey was Ulysses (or 
Odysseus), who combined great 
courage as a warnor with a large 
admixture of cunning He was in 
the war with Troy, having left his 
wife Penelope safe at home in 
Ithaca When the battle was over, 
Uljrsses went on a roundabout 
voyage home, and the poem relates 
his innumerable adventures on the 
way Many of these adventures 
are well known — ^the fight with the 
one-eyed giant, Polyphemus, whom 
he bbnded in his cave, the journey 
to the underworld, tte encounter 
with Scylla and Charybdis, the 
temptation of the Sirens who lured 
sailors to destruction, the affair 
with Circe who transformed men 
mto swine, and the years he spent 
m the island of Calypso who bore 
him several sons 

Penelope, however, remained 
faithful to Ulysses, although the 
home was haunted by suitors who 
tried to persuade her that her 
husband was lost She resisted for 
years In the end she promised to 
choose a new husband when she 
had finished her famous weaving 
To postpone the time of deaiion 
she worked at her weaving durmg 
the day and undid it dunng the 
night Before the flsteful deaskm 
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could be made, Ulysses reappeared 
in the disguise of a beggar, watched 
the behaviour of the suitors until 
his patience was exhausted, and 
then attacked With the help of 
his son Telemachus now grown 
up to young manhood Ulysses 
slew the suitors, and the poem 
ends 'happily ever after ' 

The Iltad and the Odyssey are 
two of the earliest epic poems in 
the world and their appeal never 
weakens with the passing of the 
years The //lodmterests us because 
life IS a battle , the Odysst v because 
life IS a journey It is true that 
Troy was only a small town and the 
numbers engaged were but a hand- 
ful in comparison with the vast 
armies employed m a modem war 
But the value of creative work does 
not depend upon its magmtude but 
upon quality A straw-thatched 
cottage may be worth only a couple 
of hundred pounds when regarded 
as property but the painting of 
that cottege b> a great artist may be 
priceless Something of the kind 
may be said about the importance 
of the Homeric story of Ttoy 
Helen was a lovely woman, no 
doubt, and there are thousands of 
lovely women — m Hollywood, for 
example— but Helen is immortal 

Translations of Homer m verse 
have been made by Chapman and 
by Pope Keats has recorded the 
dinll which he expenenoed when he 
first read the Chapman version 
The stones have been retold ui 
prose many tunes 

Greek Dnusa 

Ancient Greece was the first 
European country to give the world 
great drama It was performed m 
the open air m vast amphitheatres 
where the actors appeared very 
small but they padded themselves to 


add to then size and they spoke 
their hnes through speaking trum- 
pets 

Tragedy reached greater heights 
than comedy iEschylus, who hved 
about 500 B c , wrote seventy plays, 
seven of which still survive 
Sophocles wrote over one hundred, 
but of these also only seven survive 
He won the first prize for drama at 
least twenty tunes but he never won 
a second or a third 

Eunpides was perhaps the great- 
est of the tragic dramatists About 
sevmiteen of his plays have been 
preserved, including Medea, Sec~ 
tra Andromache, and The Trojan 
Women He died m 406 b c 

Greek comedy is best represented 
by Aristophanes who hved 448 to 
380 B c , as nearly as we can tell 
His plays may stnke us as vulgar, 
occasionally improper, but it is 
surprising to notice how many of 
his jokes are essentially the same as 
those still bemg used by comedians 
m the modem music hall He fre- 
quently poked ridicule at the 
cekbriues of his day , thus he made 
fun of Socrates m The Chads and 
Eunpides m The Frogs His farci- 
cal Lvsistrata shows how the wives 
of Greek wamors brought war to a 
swift end by denying the men 
copjugal nghts when on leave' 

Ancient Greece excelled in 
philosophers, the outstanding 
names being those of Plato and 
Aristotle They thought deeply 
about mai^ of the problems with 
which we are stiU strugghng today 
problems of government, autocracy 
versos democracy, right and wrong 
conduct, the duties and lesponsip 
bilities of citizenship, the best kind 
coeducation 

Plato's AepiiMc is one 


<0 the 
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world's masterpieoes It deals with 
the teachings of Socrates, an ugly, 
snub-nosed httle man who was bwn 
about 470 a c. In his early days he 
was a Kridier and won distinctum 
forhisBctsof braveiy Later in life 
he was excited by the lectures of the 
Sophists who might be compared 
to the ratuMialists of modem times 
They ridiculed the popular super- 
stiuons about the gods, they upset 
traditional ideas, thej ^d modem 
theories about astronomy, science, 
politics For a while they were the 
rage of Athens The young people 
were enthusuistic about them 

Socrates himself was not only 
mterested but was mtensely exated 
by this new teaching and he had an 
embarrassing tnck of asking the 
Sophists exactly what 
th^ meant by the terms 
they used so glibly 
What does one mean by 
justice? Why is a thing 
considered beautiful? 

Why IS this action right 
and that wrong‘d Livmg 
m an atmo^lhe^e of per- 
petual discussion, and 
moving about challeng- 
ing qieakers to explam 
what they meant, Soc- 
rates gamed a great 
rqiutauoo and a large 
following The famous 
oracle pronounced hun 
the wisest man ahve. 

Socrates was glad to 
see the old superautious 
nonsense destroyed, for 
he valued exact knowl- 
edge over flven^thmg else 
m the svorU. Inadenl- 
ally his rebgioo (wfaidi 
he did not get from the 
Sophists), often antici- 
pated Christian teadung. 
he svas probably the first 


European to believe m immortahty 
Finally he came into direct conflict 
with the authorities who charged 
him with preaching heresy and cor- 
mpting the youth of his tune He 
was condemned to die by drinkmg 
hemlock The story of his death 
IS well known it has been broad- 
cast a number of tunes 

Aristotle's Etfaha 

Aristotle was also a great teacher 
and thinker, and the notes of his 
lectures have been preserved by his 
followen He and Plato differed 
on certam subjects The student 
who wants to get a flur idea of the 
whole range of his thought should 


read Aristotle's Elhcs It deals 
with such subjects as happmess. 



F«.2. A bust qf Herodotus, who waseommoidy 
kmwnas The Father qf History. He was bom 
at HaUcamassus, a Greek cobmy bi AHa 
Miner, and died la 425 mjc, aged ebom sixty. 
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monl goodness, justice, virtues of 
the mteUect, fdeasure, wtsdmn, 
fnendahip, so on He was a 
soentist, a psychologist, a meta* 
phyaioan, a logician, a teacher of 
ethics, most of whose work is per* 
tment m the twentieth century 

Hie Greek Gevakade 

Greece also produced lync poets 
kke Anacreon, soentists like Pytha- 
goras, orators like Demosthenes, 
historians like Herodotus (“the 
Father of History.” see Fig 2), and 
Plutarch (from whom Shakespeare 
borrowed for his plays hke Cono- 
lama and JuUus Cm»ar). 

Before leaving the sutyect of the 
Greek contnbiition to literature, 
perhaps one other name should be 
added— that of the first woman to 
achieve distinction m literature 
Sappho was bom m Lesbos about 
600 B.C., and she wrote a great 
number of pasaraiiaae lync poems 
Only two complete poems have 
survived, ahhougb there are frag- 
meots of many more There are 
many legends about her, which do 
not enhance her reputeUon for 
virtue, and there m a doubtful story 
that she comnntted suicide. 

Aachat Rems 

After “the gkuy that was 
Greece," came “ the grandeur that 
was Rome ”, for Roms became the 
centre of avilimtioa. She owed a 
gnat debt to Geesee ; her poeto were 
inspired by Greek poehy ofearher 
oaotunm but Latm hMatare caiip 
not be ilisenssfid ea amrsly mate- 
tive. 

The young boy who la seat to an 
English public school IS set to work 
ooostnung hm Jiduu Chuar from 
which he leama not only the 
language but a good deal of 
Roman hiatoiy. When he hu 


mastered that suffioently he is 
likely to study the epic poetry of 
Virgi] or the odes and satires of 
Horace. Later still, perhaps, he 
studies the prose of Ooero, Sallust, 
Tsatus or the drama of Plautua. 
This type of education is often 
enuozed Why, it is aaked, should 
these boys waste tune on the dead 
languages of Orsece and Rome 
mstead of giving more time to 
English hterature? What is the 
use of it^ Why not scrap the 
classics and devote the tune to 
soenoe, geograidiy, modem his- 
t<wy’ 

The answer is that at no tune m 
the world's history did human 
thought readi greater het^hts or 
depths Ihe statesman who knows 
his Greek philosophers is mentalbr 
equipped for any modem problem 
which may confront him. It gives 
him a background, eternal stan- 
dards, and an attatude to life m 
general which can only be deaenbed 
as that of a man of culture. 

lbs Chmiad TndUkm 

Greece and Rome were enlightp 
ened when the rest of Europe was 
sunk m barbarism. For osatunea 
their literature and ait were for^ 
gotten. But they were le-disoover- 
edattheeiidoftfaeMiddleAgeB— 
a penod known as the Reuaimance 
—when there oocurred a great 
inteUectual awakeiuiig throughout 
Europe Italy, Spam, HoUand, 
Germany, and Bntfand all oangbt 
the eoshunasm for teaming. Um- 
venmes were founded; the first 
schools wese estabbshed, and the 
study of the daisies wu re^uded 
as the be-all and end-all of educa- 
tion. The tradition has hated to 
the present day. 

Scientific works ware written m 
Latm— Newton's Prtnclpla for 
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example— «nd in the churdm the 
pnyen were said in Latin. With- 
out a knowledge of Latin and 
Greek a man did not conaider 
himself educated at all He learnt 
his philosophy from Plato and 
Horace, he quoted Homer and 
Virgil in his speeches in Parliament, 
and even the English essayists 
uiterlarded their writings with tags 
of Latin and Greek to give them 
the true flavour of cultured thou^t 

We can read the classics in trans- 
lation, of course, but it must be 
confened that even m the best of 
translations somethmg of vital 
importance is completely lost 

ns MedM Ronanees 

Rome was at the heyday of her 
literary creativeness shortly before 
the birth of Chnst (Vugil was born 
m 70 a c , Horace m 6S a c ) But 
after the fall of Rome there seemed 
to be long centuries which produced 
no work of unportance Indeed 
some cntics appear to take a flying 
leap from then to the beginning of 
the Renaissance m the fourteenth 
century 

Still, the penod was not so barren 
as one may think from a cursory 
glance During the Middle Ages 
there were created many legends 
about the great wamors and theu* 
ladies It was the epoch of the 
km^ errant, with its high ethical 
code chivalry and its deeds of 
demng-do 

There were stones of Alexander, 
of Chariemagiie, of Tristan and 
Iseult, of Roland and Obver, and 
delightful stories like the twelfth- 
oentuiy French Aucaubt md Nteol- 
ette The inniunenble stones of 
Kmg Arthur and his gallant knights 
belong to this period, though it is 
difficult to decide just where they 
originated. Some of them are 


unmistakably Celtic and belong to 
Wales, others are daimed for the 
Celts m Bnttany, for the legends 
are known on both sides of the 
Channel 

In France these heroic stones 
were told or sung by wandering 
troubadours and jongleurs ^ in 
Germany by the minnesingers in 
Bntain by strolling harpers like 
the one descnbed by Scott in The 
Lay of the Last Minstrel The 
stones passed from country to 
country and may have been known 
for many years before anyone tried 
to record them in black and white 

The stones upon which Wagner 
based his cycle of operas— the Nh 
belungen — belonged to this period 
of medieval romance, so that today 
most people are as familiar with 
Siegfried and Brunhild as with the 
Arthurian stones Geoffrey of 
Monmouth 4old the Arthur stones 
soon after the Nonnan Conquest of 
Bntam , they were retold with great 
hterary skill and power by Malory 
later on , but to the Victonans the 
stories were best known throu^ 
Tennyson's Itfylls of the tOng—Tbe 
Coming of Arthur, Gareth and 
Lynette, Geramt and Emd, Merlin 
and Vivien, Lancelot and Elame, 
The Holy Grail, The Last Tourna- 
ment, Giunevere, and The Pissing 
of Arthur 

There is hardly a schoolboy m 
Great Bntam who has not heard of 
the magic sword Excalibur, and the 
way m which Sir Bedreere camad 
the dyuig kmg on his shoulders till 
he was put on board the funereal 
barge and lamented by the “three 
queens with crowns of gold '* 

When the story of Kmg Arthur 
wu new he was a vallaat wamor 
who fought gallantly a^Unst the 
invaders of his native land; m 
proce ss of time he became an 
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immortal who wu destined to 
return and save Wales once again 
One of the finest of the stones of 
knightly courage was the extra- 
ordinary legend of Sir Gawain and 
the Green Knight — said to be one 
of the jewels of the Age of Chivalry 
— which has lately been retold in 
modern English by M R Ridley 
It was written before the year 1400 
and happened m the days of King 
Arthur, although the story starts 
with a menUon of the fall of Troy 
Many of the foreign stories of 
knightly chivalry like Orlando 
Furtoso and Armuhs of Gaul in- 
spired the courage of Don Quixote 
whose deeds were laughed away by 
the Spanish water Cervantes, who 
died m 1616 The stories which 
found the greatest currency in 
Wales have been collected into the 
famous Mabmogion In France. 
Froissart’s Chronicles gave tltt 
history of England, Scotland, 
France and Spam 

Dute's **D1 v1m CoMdy'* 
Although the Itahan language is 
denved from the Latm of earlier 
centunes, there was no Italian 
literature worthy of the name until 
the Middle Ages All the po^ry 
before Dante dealt with human 
love but none of these lyrics call 
for special notice 
Dante Ahghien (to give him his 
full name) was bom in 1265 He 
was a man ei action as well as a 
poet He had dreams of a perfect 
City-State which he strove to create 
by political power until he went 
into exile under sentence of death 
His supreme masterpieoe, the 
Divine ComM(y, was essentiaUy 
religious m theme. It sprang from 
burning fadh, fiumed mto flame by 
mtenaity of imagination 
It begini by tellmg how Dante. 


wandering m a dark, forbidding 
wood, encountered the ghost of 
Vngil who accompanied him on a 
pilgrimage through hell Infemo is 
descnbed as a senes of nine ter- 
races, going deeper and deeper into 
the earth Each stage is pictured 
with mmute and terrifying detail 
Milton’s idea of hell, set forth m 
Paradise Lost, was vague and 
chaotic, Dante’s was precise and 
defimte Some of the hells were 
fierily hot, where flakes of fierce 
flame fell on the naked bodies of 
sinners, others were icy cold, with 
everlasting snow and sleet In one 
hell tlie souls of the unbaptized 
were perpetually hurled by violent 
gales against sharp rocks, m 
another there were nvers of boiling 
blood, the odour of which was 
sickemng, m a third there were 
serpents whidh flung themselves on 
the souls in torment, causing them 
to burst into flame Each type of 
human sm had its own particular 
form of torment Those who had 
tned to foresee the future were 
punished by havmg their heads 
turned to the back so that they 
could not see what lay before them 
One haunting picture was of a 
man who earned his head m his 
hand like a lantern When he saw 
Dante, the head addressed hun and 
explained why he had been so con- 
demned In the lowest hell of all 
was Satan himself— not a proud, 
rebellious angel like the Satan of 
Milton or the ApoUyon i^Bunyan, 
but a ihree-hea^ monster buried 
up to the waist m burning red-hot 
ground One of the heads was 
black, another was a jaundiced 
yellow, the cemre one was scariet 
In each of his mouths Satan was 
chewmg a smner the scarlet jaws 
were chewing Judas Iscanot 
It IS impossible to tell the wfaede 
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story of the Divine Cometfy After 
the nine phases of Inferno there 
came the nine phases of Purgatory 
—cut mto terraces on the slopes 
of a mountain — and then came the 
mne phases of Paradise which 
earned Dante to distant plants 
Each stage was more beautiful than 
the last, and at the ultimate climax 
the poet had a vision of Beatrice— 
symbol of human love lifted to its 
highest spintual plane 

When the dark-faced, solemn- 
looking Dante walked the streets 
trf'his native Florence, men glanced 
at him, whispering ** That man has 
seen hell' ' It must be remember- 
ed that in the fourteenth and fif- 
teenth centimes hell was a more 
vivid and ternfymg reahty than it is 
m this sceptical twentieth century 
The story of Dante's love for 
Beatrice is one of the classic love 
stones of the world 

Of course Dante wrote much e'sc 
of ment besides the Divine Comedv 
and modem poets like T S Eliot 
constantly quote him with adnura- 
tion The present Poet Laureate, 
John Masefield, mcluded Dante m 
his list of twelve great books for 
young people Many wnters have 
translated Dante into English 
Longfellow, for example turned 
the Cometfy mto English verse 

The «*Dsraniswn” ef Boccaerie 

Another great lulian in these 
early centuries was Boocaccie 
au^r of the one hundred short 
stones collected into a volume 
known as the Decameron In his 
early days he moved m an aristo- 
cratic society whose members 
seemed to devote all their days and 
nights to love-making The whole 
atmosphere was full of Intngues, 
deceptions, afhirs, and there was a 
Cdon of Love to settle the laws 


of the game (the characters m the 
En^h Restoration plays appear 
to have been similarly preoc- 
cupied) 

Boccaccio imagmed that a num- 
ber of people, scared of the plague 
that ravaged the country m those 
days, shut themselves up in a 
secluded country estate and spent 
their time m the telhng of tales 
Some of these the author invented, 
others he borrowed But the 
general impression of the whole 
Decameron is of a collection of 
improper or risqui stones which 
would certainly arouse the wrath 
and disapprobation of the Church 
There is no more complete contrast 
to the work of Dante 

MacMafdU sad CdM 

Other great figures m early 
Italian (jterature were the poets 
Petrarch} Anosto and Tasso, and 
the prose wnter MachiaveUi, whose 
book The Prince is sometunes 
regarded as an inspiration to 
cynical pohticians, espeaally those 
with a tendency towards fascism 
Here are one or two stray sentences 
which are charactenstic 

"Princes who have done great 
things have held good faith of little 
account, and have known how to 
circumvent the mtellect of men by 
craft, and in the end have over- 
come those who have relied upon 
their word ” 

" He who has best known how to 
employ the fox (m human nature) 
has succeeded best But it is 
necessary to know well how to 
disguise this characteristic, and to 
be a great pretender . Men are 
so simple that he who seeks to 
deceive will always find someone 
who will allow himsetf to be 
deceived" 

** It is nnneoessBiy for a pnnes to 
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have all the good quahtwi 1 have 
enumerated, but it is veiy neoes* 
saiy to appear to have them *' 

“ Fortune is a woman, and if you 
wish to keep her under it is neoes- 
saiy to beat and ill-use her She 
allows herself to be mastered by the 
adventurous rather than by those 
who go to work more coldly She 
IS always a lover of young men, 
because they are less cautious 
more violent, and with more 
audacity to command her ” 
Perhaps one other Italian writer 
should be menuoned at this pomt 
although he belongs to the begin- 
mng of the sixteenth century — 
Benvenuto Cellim — whose auto- 
biography IS world-famous for its 
candour and bombast He can be 
dismissed as a scamp, but the 
naive way m which he exults over 
his achievements reveals him as 
one of the greatest egotists of all 
time However much one may 
disapprove of him, it is impossible 
not to laugh with as well as at him 

Ftwmsh RcMlmcc Writcn 
The great awakeiung which fol- 
lowed the Middle Ages m Italy, 
when poets, pamters, and sculptors 
appeared to be as numerous m 
Florence as men of gemus in early 
Athens, spread to other countnes 
The Renaissance was inspiring 
Fianoe before it was felt in England 
Hiere was Montaigne, for ex- 
ample, generally acclaimed as the 
first essayist— the pioneer of a long 
Ime of essayists which goes on to 
this day Ihe first Englishman of 
note to follow in his tram was 
Franas Bacon, whose essays are 
models of oonoentiated thought 
and deft exposiuon 
There was the gnat Rabelais, 
secular pnest and physiaan In 
1531, when he was about thirty- 


seven years of age, he wrote his 
first masterpiece bas^ upon a local 
legend of a giant It is called The 
Great and Inestimable Chronicles of 
Cargantua and a year later appear- 
ed Its sequel. The Hwnble and 
Terrible Deeds and Prowesses of the 
weU-renowned Pantagruel, Son of 
the Great Giant Gargantua One 
cannot read Rabelais' two stones 
without what has come to be called 
Rabelaisian laughter The books 
undoubtedly owe much to a Labn 
wnter, Lucian, but they are wntten 
with a joie de vivre and m a spint 
of humorous mockery that was 
characttnstic of the times 
Judged by modern standards 
the tales about Gargantua and 
Pantagruel are coarse, often im- 
proper and even pornographic, but 
the same charges can be brought 
with equal force against the htera- 
ture of the Elizabethan penod m 
English hterature Certam fdays of 
Shakespeare are banned from 
schools and those that are studied 
are carefully sub-edited to save the 
teacher from embarrassment 
Somethmg must also be said 
about French poetry of which there 
was a tropical abundance The 
most outstanding figure of this era 
IS that of Francois Villon who was 
bom m 1431 In his early days he 
killed a pnest and fled for his life 
He was a notorious burglar and 
scallywag, but he wrote the most 
ddigbtfiil poetry One of hu finest 
poems was composed on a mght 
when he eiqiected to be hanged the 
next morning. An extraordinary 
characterl Apart from his numei^ 
ous ballads he is remembered for 
Le Pern Testament^ wntten at the 
age of twenty-five, and Le Graid 
Testament, five years later 
Robert Louis Stevenson admired 
Villon unmensely and wrote an 



462 


UIBRATURE OF THE WORLD 


essay about hun He himself al- 
ways longed for a life of vagabond- 
age and hoped ultimately to be 
found dead in a ditch In his short 
story, A Lodging for the NighU he 
descnbes one of Villon’s adven- 
tures It ends on this note — 

” The old man stretched out his 
right arm ‘ 1 will tell you what 
you are,’ he said ’You are a 
rogue, my man. an impudent and 
black-hesjrted rogue and vagabond 
I have passed an hour with you 
Oh* bebeve me I feel myself dis- 
graced* ' 

” ’ Goodbye, papa,’ returned 
Villon, with a yawn ‘ Many thanks 
for the cold mutton ’ 

**The dawn was breaking over 
the white roofs Villon stood and 
heartily stretched himself in the 
middle of the road ’ A very dull 
old gentleman,’ he thought *I 
wonder what his goblets may be 
worth * ” 

Many readers who have no 
acquaintanceship with Villon’s 
poems at least remember his 
name and his reputation He was 
the hero of a successful musical 
play. The Vagabond King 

Tie Spanish Contrih u tioB 
The hterary revival spread from 
Italy to France, and thence to 
Spam and England The one out- 
standing name in Spanish litera- 
ture at this time was that of 
Cervantes, author of Don Quixote. 
This IS the story of a Spanish mad- 
man whose head had been turned 
through reading too many romances 
of knight-errantry and who fancied 
himself as another Sir Galahad 
He mistook a wmdmill for a 
giant and charged with fury, 
mounted on his gallant steed 
Roanante, but the tummg saib 
sent htas sgrawhng to earth, he 


attacked a flock of sheep under the 
delusion that they were demons 
disguising themselves to escape 
his vengeance, and he sat before a 
village tavern all night keeping 
vigil over the barmaid who (he was 
convinced) was a princess and who 
made great sport of the crazy 
fellow sitting like a statue in the 
moonlight 

Don Quixote has become an 
amusmg story for children* But 
anyone who reads the whole work 
wiU realize that it is something far 
greater than a tale about a queer 
fellow — ^rather like the White 
Knight m Through the Looking- 
glass It IS a satire on the ancient 
order of chivalry and its romantic 
literature As Lord Byron said in 
Don Juan 

” Cervantes smiled Spam’s 
chivalry away” 

Bocoocio's stones m the De- 
cameron were frankly pagan , they 
might be descnbed as either 
immoral or non-moral To its 
characters life was nothing more 
than a game of love-makmg 
Cervantes’ immortal story goes 
deeper To Don Quixote life was 
a crusade agamst the evil m the 
world The man may have been 
mentally deluded, for his pate was 
full of the craziest hallucmatiooB; 
but he was morally i ight No one 
can deny either his courage or his 
smoenty He had the madness of a 
fanatic 

Like all the stones of the penod 
Don Quixote contams much which 
would be considered bad taste to- 
day There are interludes that are 
vulgar if not positively mdecent 
Sancho Panza, the Don's fkithflil 
squire, represents the aiimial m 
human nature as the knight hua- 
self represents the spuituaL 

Cervantes died on the same day 
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as Shakespeare (^mi 1 23, 161Q, 
and if one has a for fiutasy 
It would be interesting to imagine 
the meeting of these two tremen- 
dous figures in the world hereafter 

There have been other gieat 
Spanish wnters like Don Caldermi 
(one of whose plays was “ bor- 
rowed *' by Shakespeare in the 
opemng and closing scenes of The 
Taming of the Shrew) and Lope de 
Vega whose activities alternated 
between love-making and wnting 
plays The theatre was his all- 
consuming passion In later life he 
became the idol of the public and 
the favourite of pnnoes Never- 
theless he was very poor for the 
greater part of his life What 
strikes the modem dramatist as 
incredible is the report that he 
composed no fewer than 1,8(X) 
comedies in addition to innumer- 
able poems and other forms of 
literary exercise Surely die world 
record for fertihQr of output* 

Ehgitah the 

Many cntics oonsider that Eng- 
hsh hteratuie is the richest m the 
world. The Renaissance, which 
inspired Italy to pamti^ and 
poetry, inspired England to hteraiy 
activity 

There was htde literature before 
the Ndnnan Conquest which n 
likely to be read today except by 
students who are obliged to do so 
The diagon^layuig epK about 
Beowulf which was probably known 
before the fifth century might be 
mentioned, and of course, there 
was the Anglo-Saxon Ckronlele m 
the tune of Kmg Alfred There 
were the religious poets, Chedmon 
and Cynewulf, who hved some- 
where about the seventh century 
CMdmon is often deemhed as the 


first English poet Arthur Comp- 
ton-Ridcett t^ dus story of hun 

**He was a sunple, unlettered 
man, an mmate of St Hilda’s 
monastery, near Whitby, to whom 
fell the task of looking after the 
cattle Leaving the feast and the 
singers, because he could not take 
part, he fell asleep among the cattle 
And while he slept he dreamed that 
one came to him and commanded 
him to sing ’Of what am I to 
sing^ * said Caedmon * About the 
beginning of created things ' He 
then fashioned a song about the 
Creation and awakened from his 
dream The song he remembered, 
and many more like it And after 
this he became a monk The 
Bible was read to him because he 
could not read, and he would turn 
those passages mto verse ” 

Hence, Csedmon's Paraphrase 
which served as a model for other 
poets, Cynewulf among fiiem. 

The first big name after the 
Norman Conquest is that cit 
William loingland, author of Piers 
the Plowman, who was bom m 
1332, a few years before the great 
Dan Chaucer He was tall and 
lank, proud and moody, and had 
none of the social graces His 
poem was a picture of the life and 
mannen of his time, a violent 
attack on the folhes and abuses of 
the age, and an allegory of human 
life He bitterly rqirMches those 
who shirk honest work for a hvmg, 
denounces the drunkard and the 
oppressor of the poor, the trades- 
man who cheats, and the preacher 
who does not hve up to his creed 

Feihaps the fint hteniy master^ 
piece of England which is still read 
with pleasure is The CanUrbnry 
Take of Chaucer (see Fig 3) It 
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P|^ 3. CM^ny Chaucer (1340-1400), the aoue^aLeudoa whie merchant. 
Is known to this day as The Father of English Poetry His **Canterhury 
Tatar have rseenttv (1946) been translated into Russian for the foot Hme 
The drawing above Is based cm one ui a manuscrbft copy of **Tke Canterbury 
Tales,** whtdt Is beautifolly adorned wMt margbuil pain t in g s 

IS A mooumental woit Hie poet bonowwIfraaiollMrlHids, butthe 
deicnbeiaeompHtyofpilfrmiion Proloiia iilikR pvei |m poftnitB 
tbsir way to the Holy Sfanoe at of the mtmhw of the party u paw 
Canterbuiy, and to begala the Chawoar and a probably tha baR 
tmia they tell ttooes of many part of tha book 
kinds Many of these storas wsse Two of tha storisa am m prase. 
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the rest (some seventeen thousand 
lines) are in veiae made of ritymed 
couplets To our twentieth-cen- 
tury eyes Chaucer's poetry appears 
queer and bis spelhng odd. m fact, 
some portions are almost unread- 
able unless one has made a study 
of Old English About three hun- 
dred years later, the poet Diyden 
re wrote Qiauoer m a style that 
anyone can understand and eiqoy 
He was severely cntiozed for doing 
this, but he defended hunself 
valiimtly — 

** I gnmt that something must be 
lost in all translations, but the 
sense will remam, whi^ would 
otherwise be lost, or ht least be 
maimed, when it is scarce mtel- 
ligible 1 think I have just occasion 
to comphun of them, who, because 
they understand C^ucer, would 
depnve others of the same advan- 
tage and hoard him up, as muers 
do their gold, only to look on it 
themselves 

The mam characters m The 
Cmterbvy Tales are the knight, 
the aquue, the yeoman, the pnocess 
the monk, the fnar, the clerk, the 
man of law, the firanklin, the wife 
of Bath, the parson, the miller, the 
reeve, tte summoner. the pardmier, 
and the poet himself They as- 
sembled at the Tabard Inn The 
story-tellers weie chosen by draw- 
ing lots The first story was tcdd by 
the knight— the story of Mamon 
and Ae^te who ftU m love vnlh the 
beautifld Emilia whom they 
saw walkmg m her garden on a 
May morning. A romantic story, 
sad m parts, but endmg with the 
nwmage of Palamon and Emilia 

The pnest told an ament fabie 
about a cock which outwitted the 
foR who had captured bun, the 
pardoner told a HaoMah story 
about three rloasta who went to 


destroy death and were themaehns 
destro^, the wdb of Bath told the 
story of the knight who was sent on 
a quest to discover what women 
like best m the world 

But one of the best known of 
these Canterbury Tales was the one 
told by the clerk of Qsenford— the 
ttory of Patient Gnaelda It is 
impossible, however, to gam an 
idM of the excellence of these 
sUnies from a brief mention of 
then plots The telling is every- 
thing, the (in Chaucer's 
words and with Chaucer s dry com- 
ments (m each narrator in turn), is 
not only great literature but also 
peat fim 

Chaucer died m 1400, and witti 
bun ended the Middle Ages m 

Rn glurf Fof aiin^Kiw OBatUiy OT 

more there was no great wmer of 
huemmeoce The only names that 
may be amtfed out for spncud 
mention an Makxry who wrote the 
sUMTies of King Arthur and hs 
knights (already referred to ea i fasr 
in the chapter), and Sir Thomas 
Mon who wrote Utopia 

Man's "Uopla" 

The word Utopia (meanmg no- 
when) IS used to descnbe an ideal 
state or dream country, and one 
cannot depict such a "heaven on 
earth ” wtthout indirectly cntiaz- 
mg the country m which one hves 
The eaihsat Utopia may have been 
Plato's Xepubbc, but Mom's book 
deals with many probleiiis which 
an sbll unsolved today Who, for 
example, is to do the "duty 
work"? (In Utopu It was part of 
the pumshment of crnmnals) 

Then have been many other 
Utopms— Bacon's Now Atkmils, 
Momsh Naers fiasn Nowhssa, 
Butler's Ermshaa, Wells's .4 Medbn 
Utopia, etc The word Utopm ■ 
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familiar m pment-day politics 
Sir llioinas Mom's litife mastar- 
pieoe must certainly be included 
among the world's great books 

Pahahflbsn Poefry and Dmna 

Up to this tune, hterary gemuses 
appeared at long mtervals, but now 
thm came a glorious penod when 
they seemed to be everywhere in 
such numbers that (as one writer 
put It) England became “a nest 
of suiging bu-ds" The influence 
of the Renaissance was like a 
quickoung spurt throughout the 
land 

The first unportant name is that 
of Edmund Spenser, bom m Lon- 
don about 1S52 (though he was of 
Lancashire stock), and m spite of 
the fact that he was befriended by 
Sir Walter Raleigh and mtroduoed 
to the royal court, most of his short 
life was passed m dire poverty He 
has been called the ** poets' poet," 
for a very good reason His woA 
was an inspiratian to many ocher 
poets— Milton, Dryden, Keats. 
Shelley, Tennyson, to name only a 
few He IS rarely read by the 
general public, mdeed it is said 
that not one penon m half a 
miUioo has read his greatest poem. 
The Faerie Queene Nevertheless, 
the story of Lady Una and the Red 
Crass Knight is known to most 
people, as also is Bntomut, 
while moat of us are aware that 
Glonana signified the queen bgr- 
aelf 

The Iterlf (hwmr 18 a long epK 
poem, descnbing the adventures of 
the knights of Elizabeth's day and 
their deeds of chivalry Tlieaction 
takes plaee m Ireland where Spenser 
was hvmg at the time a country 
frill of storm and trouble He 
wrote other fine poems, but they 
may be passed over IncnlentaUy 


he gave the world a new pattern m 
verse, the Spenserian staoa 

After Spenser— the Elizabethan 
dramatists They appeared m bat- 
talions Those who prepared the 
way for Shakespeare were Lyly, 
Peele, Greene, Lodge, Nashe Mar- 
lowe, Kyd, and othen Shakes- 
peare's prose was influenced by 
Lyly, his romantic comedies by 
Peele and Greene, his tragedies by 
Marlowe and Kyd He had a 
large circle of intimate friends who 
frequently foregathered with him at 
the Mermaid Tavern — Ben Jonson, 
Beaumont, Fletcher, Dekker, Chap- 
man, and many more 

Wilbam Shakespeare (1564 to 
1616), IS, without quesuon, Britain's 
greatest dramatist He outsoars his 
bnUiant contempoianes as Mont 
Blanc overtops the surrounding 
Alps It IS ddficuh to wnte about 
him without using superlatives 
stretched to the limit It is strange 
that we know so httle about his 
private life We know that he was 
boro and died m Stratford-on- 
Avon, that be married Anne 
Hathaway, that after getUng into 
trouble for poadung and deer- 
steahog he fled to London , that he 
worked under Burbage at the Globe 
Theatre But whoever, and what- 
ever sort of man he was, we have 
bis plays 

Some people believe that Shakes- 
peare never wrote them, ttiat they 
were the work of Bacon or of a 
ceitam Geroian count, but there 
IS no need to enter that con- 
troversy here. When we say 
Shakespeare we mean the creative 
mind that gave the world those 
immortal comedici and tragedies. 
Hie usual volume contams thirty- 
seven, but ahiGS have come to the 
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cimcluncm that he did not wnte 
everything in the collection Titus 
An^mcus seems to be the work of 
another pen. and it is practically 
certain that the first and last acts 
of Kmg Henry VllI were not his 
work In those days the drama 
tists helped one another, polishing 
and finishing each other's work 
and collaboratmg generally 

Shakespeare's plots were lifted 
from all kinds of places like 
Plutarch's Lnwj, Holmshed's 
ChromcieSf Kyd's The Jew 
Malta, Lodge's Rosalynde, and so 
on lliese borrowed plots were to 
the dramatist what clay is to the 
potter and a piece of marble to the 
sculptor The point is not where 
he found his material but what he 
made of it And there we see 
his genius at its height 

In addition to being a great 
dramatic craftsman, Shakespeare 
was a poet with a power of magic 
over words One has only to read 
the opemng lines of Twelfth Night 
or A Midsummer Night's Dream to 
realize his lyrical gift 

But perhaps his supreme gift was 
his maight mto character and the 
amaaang sweep of his understand- 
mg He am give us all the passion 
of first love m Borneo and JuOet, 
and he can lay bare the depths of 
villainy m Othello and the tortured 
soul of a murderer m Madteth 
There are doaens of clowns m 
Shakespeare, but no two are alike 
His women are all wonderful— 
Rosalind, Viola, Sylvia, Miranda, 
Imogen, Desdemona, Ophelia, Cdr- 
delia, Portia, Lady Macbeth No 
two are alike, and all are mtensely 
reaL 

Shakeipeaie's earlieat plays like 
A Comedy of Errors (borrowed 
from naiM) and Urn's Utbour's 
tom are very artificud m ^oc and 


structure His later plays, hke 
Hamlet, Kmg Lear and The Tern- 
pest are more mature — gemus at 
the height of his power (Why is 
The Tempest given first plaw in the 
volume when it was the last pby 
he wrote?) 

Cntics cannot agree as to which 
IS Shakespeare's greatest work 
Some assert that it was the story 
of the mad old King Lear, but the 
one which has aroused the loudest 
argument is undoubtedly Hamlet— 
a play which, acted m its entirety, 
lasts a full SIX hours Yet to those 
who have been present at such a 
performance it still seems quite 
short 

Perhaps Twelfth Night may be 
singed out as the lovdiest of the 
romantic comedies, Macbeth as the 
most fascmating of the tragedies 
and The Tengtest for its philoaophy 

The other Elizabethan drama- 
tists are rarely acted nowadays 
One can occasionally see Dekker's 
Shoemaker's Hohday or Jonsons 
Every Man in His Hmnour, but the 
Elizabethan flavour of them plays 
prevents thev becommg popular 
with the mass of playgoers Shake- 
speare, however, belongs to all 
tune, and be is appreciated abroad 
— m Russia and m Germany, for 
example— as warmly as m the land 
of his birth 

Smne writers of note m Eliza- 
bethan En^and were Sir Walter 
Raleigh, Sir nuhp Sidney, Robert 
Hemck Jtdm Donne, and Francis 
Bacon Bacon's chief works. The 
Advancement o/ Learning, The New 
Atlantis, and hn Essays, are well 
worth reading today His style was 
concise, economic^ and a great 
eoatnst to that of other wntecs of 
his age who were mdined to be 
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diffuse and meandering Every 
essay is a model of pithy wnting— 
getting a quart of sense mto a pmt- 
potcapaaty He compelled people 
to think for themselves He was 
compared to Moses who saw the 
Promised Land but was unaUe to 
enter mto possession 

Mb MflloB 

John Milton was bom m 1608 — 
five years after the death of Queen 
Elizabeth He was a great epic 
poet and has been compared to 
Homer and Dante Many critics 
consider him second only to 
Shakespeare 

His must famous poem. Pamdue 
Lost, IS a tremendous wOTk m 
twelve books, and to get a fair idea 
of the magnitode of the theme one 
should read it all at one sitting 
It 18 a religious poem about the 
revolt of the angels against the 
Creator, and m passmg it tells the 
whole story of Cation, recounted 
m order to ** justify tte ways of 
God to man ** 

Satan u the hero of the poem, 
but there were other devils with 
him m the conspuacy — Mohich, 
Belial, Mammon, Luafcr, Beelze* 
bub— and they had miUions of 
followers, all of whom were hurled 
from heaven into chaos Ihey 
planned war (descnbed m Book VI) 
in a vast hall called Pandemonium 

Mihoo wrote other great poems 
PunoUse Megmitd, Sanmm Agon- 
rsfet, Comuf, Lycuku, but people 
who have not patience to re^ the 
longer poeoss often eiuoy shorter 
poems like V Allegro and // Pse> 
jerAio as wsU as the sonneU and the 
Ode on dm Mandng of Chriet's 
NmtioUy, Milton was a Puntan, 
and for a tune was Latm secretary 
to Olivsr Cromwall: but be was not 
so extiame as many of the later 


Puritans He liked music, for 
example, and there is somethmg 
about his verse that reminds one ot 
organ music Also, it is difficult to 
unagine a Puntan wnting 
Come and tnp it as you go 
On the light fantastic toe, 
or 

To sport with Amaryllis m the 
shade 

Or with the tangles of Neaera's 

hair 

Milton's literary style was dig- 
nified, majesuc, and weighted with 
a great many words borrowed from 
the classics which he loved He 
wrote some fine prose, too, the best 
known being t^ Areopagtttca—a 
speech fm liberty of unhoensed 
prmtmg , m other words, a plea for 
freedom of expression 
** As good almost kill a man as 
kiU A good bobk," he wrote, " who 
kills a mui lulls a reasonable 
creature, God s unage, but he who 
destroys a good book kills reason 
Itself A good book u the 

preaous hfe-blood of a master 
spu-it, embalmed and treasured up 
on purpose to a life beyond life ” 
In later years Milton, like 
Homer, was blind, and it is be- 
lieved that he rumed his eyesight by 
excessive poring over books and 
manuscripts When he could no 
longer see, ha daughters read aloud 
to him, and his later poems had to 
be dictated His Sonnet on His 
Blindness n well known, and it will 
be recalled that his poem about 
Samson was probably made more 
poignant by the story that Samson 
himself wu hlmded by hu enemiee. 

The great Puntan wnter, John 
Bunyan, was bora some twaoQf 
yaaiB after Milton. Ttao two men 
stand m ahaip oontiast Buayan 
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W88 leguded as unlettered and had 
none ^ Milton's knowledge of the 
classics He wrote mainly in prose, 
and hiB vocabulary is sunple and 
devoid of the ponderous Latin 
words beloved by the poet Could 
anythmg be simpler than the open- 
ing sentences of The Ptignm'n 
Progress’* 

‘ As I walked through the wilder- 
ness of this world, I hghted on a 
certain place where was a den and 
laid me down m that place to 
sleep and. as I slept, 1 dreamed a 
dream " 

Most people have heard cS 
Bunyan as tte tinker of Bedford, 
and know that he was m prison 
when he had his famous dream He 
was frequently m prison for ad- 
dressing meetmgs, m fact, hn 
jailers occasionally let him out to 
keep an appomtmentl He was 
mtensely lehgious His first book 
was entitled Sighs from Hett, or the 
Cnes of o Damned Soul We do 
not read it today, but his Pilgrim’s 
Progress is one of the masterimoes 
of rebgious literature 

We hear more and more about 
the Puritans m the seventeenth 
century They revolted against the 
idea that life was given to us 
merely to enjoy as a sort of 
comedy it was a solemn business, 
a preparation for life hereafter 
The underlying idea of Bunyan’s 
great work was a sort of bargain 
baaed upon the theme of "No 
Cross— No Grown ” We may dis- 
like his attitude towards life but we 
cannot help admirmg his fateraiy 
power desenptKMi of Christ- 
ian's fight with Apollyon is magni- 
floem 

Here another name must be 
mentioned— that of John Dryden 
His relabves were strict Puntana, 
but when Gharlas n was restored to 


the throne, young Dryden became 
an ardent royalist Hewroteamus- 
ing comedies like Mamage d la 
Mode as well as heroic tragedies in 
verse He wrote some fine poems, 
notably Absalom and Adutophel 
and Alexander’s Feasts and was 
made Poet Laureate 
Seventeenth-centuiy Bntam gave 
the world some other great writers 
of prose Izaak Walton, for 
example, is remembered for his 
Conyileat Airier— a charming work 
—and Samuel Pepys for his diary 
This diary was never intended for 
publication It was a secret record 
of a man's daily life during a few 
memorable years (including the 
years of the great plague and the 
fire of London), and was written 
mcode The key to it was discover- 
ed many yean later and the private 
document puUished for all the 
world to Pepys was m an 

important position at the Admiralty 
and his services were greatly 
appreciated by the kmg, but the 
mam part of his diary deals with 
his flirtations, his new wantooats, 
his jealous vofe, his visits to the 
theatre and to church His diaiy is 
a sort of Btamed-glass window mto 
the life of the centurY— but Pepys 
himself was no samt Still, he wasa 
lovable rascal 

Mlgpem UMare 
There were religious wnten hke 
Jeremy Taylor, Richard Baxter, 
Thomas Browne, but much as the 
twentieth-century reader may dis- 
approve of then- doctrines he can- 
not but admire the style m which 
they were wntten Tsylor's HMy 
Ueuig and Holy Dying and Browne's 
Redglo Medlel are unforgettable 
Browned little book on UrmBssriai 
IS also, m Its way. a m as ter p wce. 
It IS mlerastuig to nobee how the 
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mteUectual centre has moved from 
place to place Several centuries 
before Qaut, Athens was m the 
forefront of avilization After her 
decline the centre passed to Rome 
and later to Constantmople at the 
eastern end of the Roman Empire 
in the Middle Ages But when the 
Turks conquered Constantmople 
m 14S3, the seats of learning moved 
to Italy, France, Belgium and Hoi* 
land, later still to England when 
the umversities of Oxford and 
Cambridge were established 
During the seventeenth and eight- 
eenth centuries, Paris became the 
intellectual centre of Europe, and 
France produced an abundance of 
great literature 

ITI^aad lath f t urj r Fkance 
When the influence of the Renais 
sance began to be felt m France, she 
set to work to purify her language, 
seeking to eliinmate many bastard 
foreign words which had crept into 
use, and making the French lan- 
guage an exact and luad vehicle for 
the expiession erf* ideas The French 
have always pnded themselves on 
their exactitude and their logic 
They have a keen sense of form and 
admired the classic rules laid down 
by Aristotle In drama, for 
example, they clung to the three 
*‘unities," whereas m Spam and 
England these veneraUe rules were 
thrown to the four wuids 
The great French dramatists are 
httle known to English theatre- 
goers, but some may remember 
them rather ruefully because they 
were made to study them at school 
There was Pkerre Corneille, for 
instance, whose most famous play, 
Le Od, was first perf or med m Pans 
in 1636 The theme was borrowed 
from a Spanish writer and the 
action takes place m Sevilk. The 


sulgect IS mtensely dramatio— the 
conflict that occurs m the heart of 
the heroine when she falls m love 
with the man who killed her father 
and saved the country The story 
hinges on the Cid*s victory over the 
Moors Corneille wrote other plays, 
but they are all based upon the 
same fundamental pattern 

Racine’s first outstanding play 
was Andromaque (1667), which was 
followed by BritannicuSt Biremce, 
Phidre, and the Old Testament 
plays, Esther and Athalte^ great 
tragedies after the classic models 

In stnkmg contrast to these two 
dramatists was Moli6re, a busy 
actor-manager who contrived to 
vmte about forty comedies of 
vanous types The best known 
were L £cole des Femmes, Tartuffe, 
VAvare, Le Misanthrope, Le Mahsde 
Imaginairf, add Le Bourgeois CentiL 
komme The last concerns a certam 
Monsieur Jourdam who tried to 
become a gentleman of culture by 
taking lessons m dancing, music, 
fencing, philosophy, etc He is 
constantly quot^ because he ex- 
pressed such great dehght m dis- 
covering that be had been talking 
prose all his life without knowmg 
It' Moli6re IS considered one of the 
most ongmal comic wnters of all 
tune 

Other great wnteri of this 
period can only be memioned m 
passmg— Descartes (the philoso- 
pher), Pascal (wnter of profound 
religious works). La Rochefoucauld 
(famous for bis epigrammatic 
maxims), Boileau (the critic). La 
Fontame (known to Enghsh pupils 
for his fables m verse), and Beiui- 
maichais, author of two plays 
which were made into operas^ 
The Barber of Sarm and Vm 
Marriage of Figaro 

Other gi^ French wihais of a 
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Fig. 4. Voitaut (J694-I778jf The Matt^ unique m ail ages^'* being crowied 
by the Marqube de VlUetie in the theatre The drawing u e^er an engraving 
of 1778, now in the Hennm Collection 


later period, who deaerve more 
than a paasing menoon, were 
Voltaire (see Fig 4), the cynical 
author of tbc Eneyelopidie and of 
the fantastic nov^ CaniBde, and 
Rousseau, levolutioiiaiy dreamer 
u^ose Contrat Social inspired the 
ideals of America as well as his own 
country— his £mile contained new 
ideas concerning education 

RoiSoratioB n™ — 

Hie Piintan influence was stnmg- 
est m Britain m the seventeenth 
century, espeoally under the rule of 
Cromwell and hn Roundheads, but 
with the return of Charles II m 
IMO. the Gavalwr element began 
to reassert itself Theatre.going 
was no longer under a ban, and for 
tbe flrst time women were seen tm 
tbe stage (m Shakespeare's day all 
the women's parts were taken by 
young boys) 

Instead of the open-air theatre. 


usually m an inn-yard (see Fig 
5), there came the flifly roofed-m 
building with artificial lights so 
that people could attend theatres 
in the evenings The Puritans 
stayed away, of course, but the 
anstocracy followed the example of 
the Court and the poorest classes 
attended for sheer love of a show, 
but the respectable middle classes 
had a prejudice agamst the theatre 
which lasted through the reign of 
(2ueen Victoria Perhaps they took 
too literally the notice “This Way 
to the Pit " 

The Restoration dramatists were 
witty, and judged by modem stan- 
dards, mdined to be unmoral 
Their plays are still revived firom 
tune to tune m Loiulon— comedies 
like Congreve’s The IKay of the 
World and Love for Love, Far- 
quhar’s The Beaux' Soaiagem and 
Wycherley's The Comtry Wffe, 
These comedies of manoers, u tW 
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axe called, repmeot one of the most hu poems like Thr TrofeUw and 
gkmous periods of English drama The Deeerted VkUage, and fah 
After them came a long dreary innumerable essays 
penod, enlitfilened by only two _ 

dramatists of note m the eighteenth EagUsh Bt^teeaHMsahay nest 

century— Shendan, author of The The early ei^teenth century 
School for SeamU and The Jbmh. produced a spate of great essayists 
and Goldsmith, whose one out- including Adduon, Steele, and 
success was She Stoops (later cm) (Goldsmith and Samuel 
to Conquer Goldsmith, however, Johnson Addison's essays m The 
made his name mother fields by his d^emior are often set as examples 
novel. The Vkar of Wak^U^ of what English prose should be at 



With S. A play In progrtu at aa Bizahelhan opeihair i ha alre la the yard 
cf OH but After the ReetorartoHt plays were presented In fidfy^aeersd, 
aetlTkldly Ut theatres where eeeahtg petjb r man e se oeaU be heU 
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Its beat. They aie wntten m a 
leisurely style which is charactens- 
ticoftheage 

But for sheer eaoe U enoe of style 
It would be difficult to quote anycHie 
to equal Dean Swift His famous 
GuUlver's Traveb has suffered the 
same fate as Don Quixote m being 
regarded as an amusing tale for 
children On the face of it, that 
may be true, but there was much 
more m Gulhver than a humorous 
tale, and some of the later sections 
are a savage attack on human 
nature For Swift did not love his 
fellow man Whether he loved his 
fellow woman is another subject 
for controversy, but his letters to 
* Stella’ are memorable 

His A Tale of a Tub is a satire on 
the churches and is rarely read at 
the present time His Hints on 
Polite Conversation is nch m sar- 
casm The full title is A Con^bte 
CoUeetion of Genteel and ingenious 
Conversation According to the Most 
Polite Mode and Method, now Used 
at Court and m the Best Conipanus 
of England In the introduction 
he explains that he has listened to 
the brat conversation in fifty of the 
brat families and immediate after- 
wards wnttea it down in a large 
notebook He rqiroduora the 
result— and it is tembly banal and 
cheap He says 

*T can faithfully assure the 
reader that there is not one single 
witty phrase m the whole coUecuon 
that has not received the stanq) and 
approbatum of at least one hun- 
dred yean . ** 

But 

**111010 IS one great oniament 
discourse, s^iereof 1 have not pro- 
duoed a amgie exampk 

He had omitted all the fashion- 
able oaths, he explains, because if 
he had included them the book 


would have been at least double the 
size! 

Swift was an Inshman, a Dean 
of St Patrick's, who had hopes (ff 
becoming a bishopl As old age 
came upon him he had frequent 
attacks of giddmess, and once, m 
talkuig to a friend, he said **I shall 
be like that tree 1 shall die at the 
top ** What he foretold came to 
pass His faram became over- 
clouded and he died insane at the 
age of seventy-seven Joseph Addi- 
son pronounced him the greatest 
genius of the nation 

johesM aed BoswcO 

In discussmg the eighteenth cen- 
tury It 18 impossible to overlook the 
towering figure of Dr Samuel 
Johnson who was a sort of hteraiy 
autocrat He was the central 
figure of a ciide of well-known 
men— Gamck, the actor , Reyndds, 
the artist , Goldsmith, the poet , and 
a number of others indudmg the 
biographer Boswell 

Johnson wrote essays for The 
Jtambkr, a novel, Basselas (dashed 
off m a hurry to pay the expenses of 
his mother's ftine^), Lives of the 
Aiers , but he 18 beet remembered as 
the man who, single-handed, com- 
piled the famous dictionaiy We 
do not use that dicticmary today, 
but he was the piooeer of lexico- 
graphers and laid the foundatKme 
for hu successors 

Curiously enough, Johnson's 
fame rested mamly on the bio- 
graphy (ff him written by his friend 
Boswell Boswell's Lfe of Johnson 
and Lockhart's Life of Scott, are 
imbably regarded as the two best 
biographies m the En^iiah language. 
Boswell did what Swift pretended 
to do he made notes of the oan- 
veiaatioos he had listened to and 
retailed them m his book Iheac 
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actual examplaa of Johnson*! style 
of speech, of his opinions on a 
thousand subjects of contemporaiy 
intnest, and of his fierce attacks on 
anyone and anything with which he 
did not agree, have made the per* 
sonality of the great Johnson sur- 
vive when the mass of his wntmgs 
has been neglected or forgotten 
Other important figures of this 
eighteenth century mchide Darnel 
Defoe (see Fig 6). author of many 
books, the best of which is 
Robinson Crusoe ^ Gibbon, the his- 
torian whose Decline and Fall of 
the Roman Entire is a classic, 
Burke, the statesman whose chief 
work was his Reflections on the 
French Resolution But of much 
greater significance is the fact that 
It was in this period that the 
English novel first came into being 
as a new form of literary art 

The Early Nordwta 
There are sometimes afguments 
as to which was the first English 
novel, but it is generally conceded 
to be Richardson s Pamela, or Vir 
tue Renarded That book made a 
tremendous sensation, not only m 
England but m France also It is 
written m the form of a senes of 
long letters by Pamela, a servant 
girl who appeared to spend her 
tune m defendmg her honour 
against a seductive employer in the 
upper classes She tnumphed, of 
course, and gained her reward et 
the altar The moral of the story 
u that It pays to be vutuous It 
won die whole-hearted approba- 
tum of the middle dasses sdio 
presented it to their daughters, and 
the fact that the scoundrel belonged 
to the anstocrecy squared with 
thdr ideas Richardaon's second 
novel, Clarlsta Harhwe, was about 
another herouie who was not so 


successful as Pamela Her end was 
tragic 

Richardson had an immense fan- 
mail, and women of all ages wrote 
to hun to express their admiration 
or to seek his advice He probably 
loved It all But men had httle 
tune for him they found him a 
pretentious bore 

A far greater man was Henry 
Fielding whose Tom Jones is a 
really great novel It is verbose and 
garrulous by modem standards, but 
It IS still one of the world's master- 
pieces of fiction Fielding’s Joseph 
Andrews is a skit on Pamela and 
desenbes the virtuous coachman’s 
struggles against a designing mis- 
tress 

Two other big names in fiction 
Smollett, author of Rodenck Ran- 
dom Peregrine Pickle, etc , and 
Laurence Sterne, author of the 
somewhat shocking Tristram 
Shandy, and The Sentimental Jour- 
ney Tristram Shandy is rich in 
humour of character and incident. 
Uncle Toby and Widow Wadman 
are great creations The Sentimental 
Journey is hardly deserving of its 
reputation 

But English fiction has made a 
vigorous beginning, and we must 
return to it a httk later 

Flgtitfrarti-centT Peels 

The eighteenth century produced 
many poets, and they (like the 
essayists) auned at a kind of per^ 
faction which is not always inspir- 
mg They kept strictly to the metre 
and their li^mes rang true, but 
somehow the poetry seemed to be 
artificial and out of touch with 
reahty Verse was something 
specul and precious. Pope, Dry- 
den. Goldsmith, Gray, llioinpson 
and Cowper, ware all of this penod 
So also were the less dassically 
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Fig. 6, Darnel Defoe (c 1659^I73I)i author of many bookst inchuUng the 
famous **Robuuon Crusoe,** piUorted for his sectarian activities TMs 
drawing, after a pdiHing by Eyre Crow, Illustrates I>efoe*s popularity with 
the masses Instead of throwing rotten eggs at him, as was the custom of 
that time, the people fed him with good food on slides 


minded BJake — that artist and 
mystic who cannot be put mto any 
convenient pigeonhole— and **Cale> 
donia*s Bai^’* Rcrtiert Bums, who 
always wrote just as he felt without 
makng any attempt to umUte the 
perfect modeb 

lbs Remoalie Rtflval 
At the end of the century came a 
revdt known as the Romantic 
Revival It was headed by Words- 
worth and Cotendge, aided and 
abetted by Shelley (see Fig 7). 
Keats and Ryron Wordsworth 
b eheved Aat poetry should be 
written m the common language of 
everyday. If he wanted to write of 
countiy lovm he called them 
eountiy lovers— not ruial swams 
(as Pope would have done) and 


they would go wondering under 
the t rees n ot m the grove 
Wordsworth wrote some magni- 
ficent poetry like tnlimations of 
Immortality, Untem Abbey, and 
some sonnets His sounded 
a new note But the trouble about 
Wordsworth was caused because he 
never seemed to know when he was 
wnting great poetiy and when he 
was wntmg dreary rubUsh He 
was noted for his profound love of 
nature and suiqile things Colendge 
on ttie other hand was mneh 
inchned towards the supernatural 
His Andent Marine n a weirdly 
beautiflil and moving story, hia 
Christabel has some lovely hnes, 
but what is perhaps his mbst 
uispired poem is only a fragment, 
Knbla Khan, which was composed 
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in a dreBin and, fortunately, recol- 
lected on waking. 

Other poets of this period were 
Scott and Matthew Arnold. Scott 
wrote long poems like The Lady of 
the Lake and Mamdont but when he 
found that public opinion put 
Byron first and himself second he 
gave up writing verse and began to 
write the Waverley novels in which 
he had the indisputable first place. 
Matthew Arnold was the son of the 
great Arnold of Rugbyi the head- 
master of the school described in 
Tom Brown's Schooldays. One of 
his finest poeins, Rugby Chapel, is 
a tribute to his father's memory. 

There were many fine poets such 
as Rossetti, Morris, Swinburne, 
Elizabeth Barrett, Yeats, and 
Housman, during the later part of 
the nineteenth century, but two of 
the most outstanding names were 


those of Tennyson and Browning. 
Tennyson was enormously popular, 
and his greatest works were in 
Memoriam, Maud, Idylls of the 
King (the legends of King ArthurX 
and a number of battle poems lilw 
The Revenge. 

Browning's poems often lacked 
the singmg melodies and jewelled 
phrases of Tennyson, but his 
thought went dee^r. In many 
ways he was superior to Tennyson, 
but he was never a pt^nilar poet as 
the Laureate was. He elop^ with 
Elizabeth Barrett to escape ftom 
her tyrannical father, and lived 
many years in Italy. 

Ninstswih etwy Fletlsn 

The novel continued to wax 
strong throughout the nineteenth 
century and is still the most widely 
read form of literature. At the 
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begmnins of tbe penod Sir Walter 
Scott was turning out novel after 
novel, working at a furious rate in 
an attempt to pay his debts For 
many years he teld the country 
under a spell of enchantment, but 
his populanty has waned ui recent 
years It must be confessed that his 
historical knowledge is far from 
reliable, and that he wrote with 
careless haste Arnold Bennett said 
that the Waverley novels were 
“just chucked together'* But to 
Scott belongs the honour of creat- 
mg a new kind of fiction — the 
historical novel keyed to romance 

WonHa Wntcn 

A contemporary of Scott, Jane 
Austen, wrote httk and with great 
care ^ found all her subjects in 
the quiet hfe of her home town and 
the personahties she met in the 
drawing-rooms Readers who have 
never sampled her work would be 
well advised to start with Pruk and 
Prejudice — will want to read 
the others There were other fine 
women wnters, George Eliot, 
Charlotte Bronte, her sister Emily, 
and Mn Oaskell George Eliot 
was the greatest— a woman with 
a masculme mind— author of 
Adam Bede and Middkmareh, 

The RrfisnMr NevdMs 

The nineteenth century was a 
tune of great social uniaat, and it is 
not surprising that ao many wnters 
were filled with lefonnuig zeal 
The moet ontriandmg was Didoens 
who saw eo many imustices m the 
worid and burned with a desue to 
set them right Even m a great 
nasterpwee of humour like The 
Pkkwlek Papon he attacked the 
bribery at electiona and the loath- 
•ome Fleet psten JnOimrTnbt 

he vnnt Ihr the workhouse system 
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and the genenl bullying of the 
poor, m Nicholas Nidebhy he 
attacked the sriiools run by brutes 
like Squeers, in Uttk Dm-nt he 
attacked the debtors' prison — the 
infamous Maiahalsea, m Bleak 
House he attacked the administra- 
tion of the law Dickens was a 
great humanitarian who used his 
gift of humour to some purpose 
He was also possessed of a supreme 
power of creating character Some 
of his characters have become 
household words Mr Micawber, 
Mr Pickwick, Sam Weller, Scrooge, 
Quilp, Mis Gamp, Betsey Trot- 
wood and many more He fiuled 
only when he tried to create a 
heroine One has only to compare 
Uttle NeU or Agnes Wickfield with 
the heroines of Scott, like Diana 
Vernon, or lucy the Bnde of 
Lammermoor 

Charles Reade was a reformer 
when he wrote Hard Cask, but not 
when hBNvrote The Cloister and the 
Hearth— a glonous histo r ical novel 
of the Middle Ages Charks 
Kingsley was a reformer when he 
wrote Yeast, but not vdien he wrote 
his Hereward the Wake and B'eir- 
ward Hot 

Thackeray and Trollope have a 
more detached attitude to life 
Thackeray's best work was Vanity 
FOir and Henry Esmond, Trollope's 
novris of clerical life m Barchesler 
were forgotten for a long while, 
but have been retunung to favour 
m recent yean. 

The Gnat Csmhesda 

But It IS unpossiUe to do the 
frmntmas JUStiCe tO the SpOfe Of 
fiction. Mendith and Hardy 
rsaefaed greater faei^ than most 
of their oomemporanes, but Mere- 
dith IS httle nod today and Hardy 
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§toim often end m tragedy Far 
Ftom the MatkUng Crowd and Tess 
of the D'UrberviUes were amcMig 
his best 

Apart from ficuon. the nine- 
teenth century product histonans 
hke T B Macaulay and Thomas 
Carlyle, scientists liln Darwin and 
Huxley, essayists like Lamb, 
Stevenson and Pater, critics like 
Ruskm, logicums like Mill, relig- 
ious wnters hke Newman, and a 
host of others 

In the twentieth centuiy Britain 
has had some fine novelists Among 
those who have passed away within 
recent years certain names may be 
singled out for special mention 
Arnold Bennett, Joseph Conrad 
John Galsworthy, George Moore, 
H G Wells, and Janies Joyce 

Nlerfwrti-CBrtnry Fpsncii UtentoK 

It IS quite impossible to do 
justice to the promuient figures in 
France Dumashadagrealadnura- 
tion for Scott and followed hn lead 
m wnting hisUKKal romance Hu 
7Vee Musketeers and The Count of 
Monte Cristo are very popular in 
Bntam Victor Hugo niight be 
compared to Dickens, especudly 
10 hn best-known novel. Let 
MUirablet^ and also in The Hunch- 
badcof Notre Dome Balzac,author 
of nearly a hundred novels like Pdre 
Geriof, Eugime Grandet, and Le 
Peon de dkatrin, tended to break 
awi^ ftom the severely dassKsl 
ideals and the addiction to inecio- 
nty, and brought literature more 
into line with the sort of French 
appreciated by the **fnan m the 
boulevard** Hn skill in the 
depiction of French tfiaiaclar m 
all grades of society was another 
reason for hn unmanse popularity 
with the ordinary reader 

In the eighteenth eentuiy Fkench 


authors had a great reverence for 
form and style, clinging to the 
classic ideals But in the last few 
years of the century the French 
Revolution took place and was 
followed by a dull penod in the 
literature of the country There 
was a similar tenden^ to break 
away from the classic to the 
romantic as seen in England 
Several names are outstanding 
at the beginmng of the nineteenth 
century— Madame de Stael, who 
was an intellectual and pronounced 
classicism to be obsolete, Chateau- 
briand who defended the Christian 
religion agamst the rationalism of 
the period, and several lyric poets 
The best known of these were 
Lamartine, Alfred de Vigny, Victor 
Hugo, and Alfred de Musset 
Of later prose writers two of 
exceptional importance were Flau- 
bert whose Madame Bovary is 
considered one of the world s 
masterpieces and Daudet who 
wrote Tartarin de Tarascon The 
short stones of Maupassant were 
perfect cameos of literary art 
There are scores of other big 
names— Stendhal, Loti, Mdnmee, 
Proust, Zola— but their works are 
less famous outside their native 
country We think of Anatole 
France as a great satirist, and Zola 
as an uocompromismg realist, but 
the more recent tendencies in 
Fruioe have been m the direction of 
psychological studies of character 
Proust and Oide explored the 
depths of the unco n scious as haa 
been done by Vugmia Woolf and 
Dorothy Richardson m Bntam 


So fkr we have said nothing 
whatever about the litaiatura of 
Oennany» but, untoss we count 
Martm Luther and the cobbler- 
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poet, Hani Sadti, there was kttk room as they do m real life The 


of outstanding ment until fairly 
recent times 

Her finest period was round 
about the opemng of the nineteenth 
century and the greatest name was 
that of Goethe, author of Fausts 
which IS best known m its operatic 
form He was a great poet and has 
an mtemational reputation Other 
unportant wnters were philoso 
phers like Lessing, Schopenhauer 
and Hegel, poets like Heme and 
Schiller, dramausts like Haupt- 
mann and Sudermann and today 
we are aware of the novelist, 
Thomas Mann 

Rasriaa WHIsn 

Russia had no hterature of 
significance until the nmeteenth 
century, but since the revolution of 
1916, she has begun to create at a 
great rate, though her achieve- 
ments are still httle known outside 
her boundaries Before this tune 
there were several names of first 
unportanoe, particularly Tolstoy, 
Dosunevski, Turgenev, Gogol, 
Puahkm, Chekhov, Gorki 

Tolstoy's IVar and Peace and 
Anna Kareidna are classed among 
the great novels of the world His 
other works like Resurrection and 
The Kreutzer Sonata are second- 
rate The ^t named IS the screedi 
of a fanatic Dostoievski's best 
woricB are Crime and Punishment 
(a murder story wntten with m- 
teose power). The Brothers Kara- 
mazov^ and The Afier— femtly ro- 
mmisoent of Thackeray's The 
Naweomes Thrgenev's l^rgin Sod 
IS an ummstakable masterpieoe, 
and so is Oogol'a Dead Soub 

Ghekhov was a great dramatist 
who dehberately aimed at being 
uamelodnmBtie and made his 
chaiacneia dnfl m and out of a 


Cherry Orchard and The Seagull 
are ^ical exomplee of his work 

ScandInaviaB litanitiK 
In Scandinavia, the foremost 
name is that of Ibsen, the Nor- 
wegian dramatist, who dragged 
real life problems on the stage and 
had no time whatever for the arti- 
ficialities of the theatre m other 
countnes Ibsen's poetic drama. 
Brand, is httle known perhaps, 
but Peer Gynt has an mternational 
reputation m its operatic form 
His social plays, wntten m prose, 
attack conventional uleas and ideals 
and when they were first produced 
m England the author was de- 
nounced as unmoral One cntic 
desenbed Ghosts as an open sewer' 
They are judged by different 
standards today, but m Victorian 
days they were a shock to Bntidi 
feehng for good taste The most 
widely known afe The Wild Dudt, 
A Doll s House, The Master Builder 
and Pillars of Society Ibsen's 
mfluence was profound, and deqily 
affected the Bntish dramatists, 
Puiero, H A Jones and Shaw 
Stnndberg, the Swedish drama- 
tist, IS less appcecuited and it is 
doubtful whether his plays can be 
reckoned among masterpieces, 
although The Father created a 
temporary sensation 
Among ocher Scandmavums of 
note the Danish wnters, Hans 
Andersen, author of children's 
fairy stones, and Georg Brandt, 
the cntic, may be mentioned 

lha Assmksm Ceatrlhetioa 
American authors produced httle 
of permanent unpoituioe until the 
begmning of the twentieth century 
Today, m drama, novels, and short 
•tones, the American Gontnbiition 
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to world literature i\ per- 
haps second to none. 

In the nineteenth century 
there were the American 
poets like Longfellow, 
Lowell, Whittier and Walt 
Whitman (see Fig. 8); but 
with the exception of the 
last named, tte work was 
largely imitative. Long- 
fellow was a weaker edition 
of Teonyson, for instance. 
Hieir novelists were popu- 
lar — Fenimore (jooper, 
Nathaniel Hawthorne, Bret 
Harte, Harriet Beecher 
Stowe, Louisa Aleott, and 
a score of others. Haw- 
thorne's The Seariet Letter 
was a notable achieuement, 
but the rest matter little 



today. Of greater signific- Fig. 8. Walt Whitman (1819~I892), a virile 
ance were Edgar Allan Poe, md original American poet, knovm to 


vriio was a ouster of the art manv 
of the uncanny short story 
and the originator of the inivatc 
detective as hero; Whyte-Melvilie, 
vdio wrote Moby Dick; and the 
humorist, Mark Twain, author of 
Tom Sawyer and Hudcleberry Finn. 

Among critics, essayists, writers 
of belles-lettres, we should remem- 
ber Iboreau, Emerson, and Oliver 
Wendell Holmes, author of the 
charming Aealtfaet TaMe series. 
But America gave the world two 
Ustorians who come within the 
first class along with Gibbon, 
Carlyle, Mommsen, Grate, etc. 
Ibey are Prescott whose Conquest 
of Mexico and Conquest of Peru 
are fasrinating as any work of 
fiction, and Motley, author of The 
Rise and POtt of the Dateh Republic. 

Names of living writers have 
been avoided as ter as poesiUe 
throughout thb chapter, but in 
order to give a fhir impression of 
America’k contributions to Utera- 


t being essentially a ** child of nature.** 

ture it is necessary to mention a 
few men and women who are doing 
original work of high importance. 
Among present-day dranutists, for 
example, no lumes stand higher 
than Eugene O'Neill (author of 
Mourning Becomes Ekctra^ Strange 
Interlude^ etc.) ; Elmer Rice (author 
of Street Scenct Counsellor at 
Law, etc.) ; Maxwell Anderson, 
George Kaufitunn, Marc Con- 
nelly, Philip Barry, and Puil 
Green. 

In the field of fiction, too, there 
are a number of outstanding names 
—so many that it is not possible to 
select particular ones for mention 
without doing irdustice to others 
who ought to be described in 
detaiL One name, however, may 
perhaps be given: that of Sinclair 
Lewis, author of Babbitt, Main 
Street, Moattn Jttrommtth, and 
other books about Amsrioaa Ute. 
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CUtssteal and popular nuaic Purpose of music Prognumne music 
Materials of music Musical forms The piano Style in music Vie 
orchestra Chamber music Opera Oratorio and cantata Mmingal 
and motet Sot^ composers Classical penod Jtonumtic movement 
ImpresMonism m music Modern music Musical masterpieces 


jkT least one reliable dictionaiy 
Lk defines music as “melody and 
± ^harmony, a succession of 
sounds so modulated as to please 
the ear ” Now that doesn’t get us 
very far because we immediately 
want to know whose ear is to be 
pleased yours, mine, Duke Elling- 
ton's, Beethoven’s (Beethoven was 
deaf, by the way')t or those of the 
famous judge who said he couldn t 
tell the difierence between God 
Save the King and Rule, Bntannia' 
The point is that there’s no such 
thing as /Ae ear Ears are not 
atandardized like needles or a 
particular make of car The sense 
of hearing varies among individuals 
as do the senses sight, smell, and 
taste 

Another relmbk dicuonary tells 
us that music is “the art of com- 
bming sounds with a view to 
beauty of form and expression of 
emotKMi," Well, we have aU 
listenod to a lot of music, most of 
tt by dry-as-dust old professors, 
whidi ac^ves a oertam beauty cS 
fonn but is without emotional 
appeal On the other hand we all 
l^w the kind of song churned out 
by Tm Pui Alky and sung by 
crooners which has no beauty of 
form, but is full of emotion 

So we see that the tenn “music’’ is 


vague and elusive it can mean 
many different things to as many 
different people There is a world 
of difference between the music of 
an Indian ceremonial dance and a 
Beethoven Symphony, or a croon- 
er’s song and a Wagner opera 
In this article, however, we are 
concemed mostly with what is- 
commonly called classical music 
It can range from a sunpk and 
chamung httle song like ScAubeit’s 
Ave Maria to a profound, complex, 
and soul-stunng work like Bral^’a 
Fourth Symphony 
Many peopk who are not at- 
tracted by classical music— or 
rather think they are not— want 
to know why all this highbrow stuff 
should be superior to the other 
kmd of music— swing, jasz, or 
musical comedy, which the nuyonty 
of peopk prefer Unfortunately, 
the miyonty of pecqik prefer their 

iifnuM«nrit»nt« anrf gnte flainmanf fO 

be of a kmd that require neither 
physical nor mental effort That 
is why chess is not a popular game 
and why the majonty of men prefer 
to watch a game of professional 
football rather than play them- 
selves as amateurs 
The classical-music lover knows 
that his kind of music is superior to 
other kinds of music because it has 
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a spiritual and intellectual appeal 
as well as an appeal to tlie de^r 
emotions The so-called popular 
music of today, like so many other 
things, IS synthetic It is turned out 
mechanically from ingredients that 
are specially selected to titillate 
the lund of ear which hears but 
does not listen Commercial music 
of this kmd. like the commercial 
film and novel, must conform to a 
set formula and pattern Those 
who bnng thought as well as feeling 
to their listening, viewing, or 
reading see through these cheap 
devices and are sickened by theu- 
synthetic qualities and monotonous 
repetitions 

Nevertheless, even tboui^ a 
person may be infatuated with 
crooning or udiat we may call 
synthetic music from Ttn Pan 
Alley, he can quite easily transfer 
his mterest and affections to muuc 
that IS really worth while, if he 
takes a little trouble and uses his 
head as well as his heart 

Swli« and Jaa 

While on the subject of popular 
music It might be worth while to 
descnbe the emential c h a r acte r - 
ntiCB of swmg and jaa, upon 
srtucfa few peo|^ seem to be clear 
Both modem dance music and 
•wmg denve fhmi jazz, wliicb was 
the first m the fidd Its history 
toes bade to jiut before the First 
World War when Amenca became 
mleitated m negro musi ci an s who 
bad evolved a unique style of 
playing of then own 

Moat of these musicians did not 
read music, but by means of 
natural musical gifts they acquired 
a tedouque of pleymg vanoui 
muBieal mstrumeots (such as the 
trumpet, trom b one, and saxo- 
phone) that was outstanding in 


Its brilliant virtuosity They would 
take a tune-nnore often than not 
of negro ongm — and unprovise 
upon It, usually in the form of an 
eight-bar blues, with great skill and 
nchness of arabesque and decora- 
tion 

A distmctive feature, of course, 
of these improvisations was the 
exploitation of syncopated rhythms 
and the necessity to keep to a 
fundamental beat of four-m-a-bar 
This became known as jazz and 
later many of its elements, particu- 
larly syncopation, became absorbed 
in dance music 

Swmg IS a comparatively recent 
term It applies to a kind of jazz 
which IS not improvised but played 
from written parts It is often the 
work of very dever and ingemous 
‘‘arrangers** who know how to get 
the utmost effect out of a large 
orchestra (pure jazz, of course, 
is and can only be played by a 
small number, rarely more than su 
solo players) But both swing and 
jazz are of necessity very lumted for, 
apart from anyth^ dse, it seems 
impossible for these styles to get 
away from the monotonous four^ 
in-a-bar rhythm and a oertam 
stereotyped harmonic scheme 

OMriBBl Meric 

In dassicil musK^ however, 
compared with swing and jazz, the 
poasibditieB of varied harmonic 
colour and subtleties of rhythm are 
almost unbmited IheappiecutioD 
of classical music is by no means 
the pursuit of an intellectiuil It 
has nothmg to do with profound 
leanung, it is merely a matter of 
good taste Of course, there is 
nothing cnminal m Hh»ng music 
that IS crooned and swung, any 
more than it is crmunal to prefer 
unitation jewels to rsal jew^ or 



POPULAR AND CLASSICAL MUSIC 


483 


tynthfitic jam to home-made jam 
But whereat today the best quahty 
in material things costs more 
money than most of us can afford, 
the music costs us nothu^— 
well, m Gnat Bntam no more than 
a few shillings a year for a radio 
licence 

Once anyone becomes really 
mterested m classical music he 
relegates other kinds of music to 
their proper place m the back- 
ground In o^r words, he hears 
that music but he does not listen 
to It mtently, as he would to 
classical music Qassical music 
will open up a new world that will 
satisfy you from every point of 
view— emotionally and spiritually, 
and intellectually if you will It is 
something of which it is imposuble 
to tire. It becomes a part of your 
normal expenence and is as neces 
sary as fo^ or druik 

The Purpose of Miuie 

What IS the purpose of music? 
We are often assured that "music 
must teach," and therefore music 
IS not an end m itsdf but a means 
to an end— the end is to exiness 
philosophical, rehgious, or political 
truths This, of course, is quite 
untrue as it is unpoasible to produce 
a piece of music that descnbes m 
terms of pure sound such things as 
Plato's theory of ideas, or the equity 
of free trade 

Onnied that a piece of music 
can be turned mto a symbol of any 
of these ideas, but the musical 
vahies still remamunaflfocled Tliere 
is no reason why a slab of concrete 
should not be made the symbol 
a slab of chocolate and the result 
will no doubt pass every test of the 
imagination, but It would obviously 
be unwise to eat It 

A composer is, of oouiae, m- 


fluenced by his social, econcmuc, 
and mteUectual environments, 
which provide him with the neces- 
sary stimulus to create and to 
express himself But what he 
creates is the result of the sUmulus 
and not neoessanly an mterpreta- 
tion or translation of it Music is 
not emotional m Itself the emotion 
comes from the listener— it is the 
personal reaction to musical sound 
Defimte emotional suggestion in 
music IS therefore largely a matter 
ofassoaation It is surprising how 
many music-lovers cmfuse what 
music can do with what music is 
Thus, It IS the music that matters, 
whether the composer intends it to 
symbolize or to depict a world 
revoluUon, an express tram, or a 
sweet young thmg tnpping through 
the meadows picking dandebons 
As menuoned previously, any music 
that requires a bterafy mterpreta- 
tion to be understood is bad music 
A knowledge of Shakespeare's 
Borneo and Juliet will not make the 
music of Tchaikovsky's overture 
sound more beautiful What added 
eqjoyment may be obtained from 
listening to Tchaikovsky with 
Shakespeare m nund IS non-musical 
The vase cannot affect the essential 
beauty of the rose, nor the frame 
the essential beauty of the picture 
On the other hand, there is 
nothing wrong m a compo^ writ- 
ing a piece of music to illustrate a 
story or poetic idea It is merely 
wrong to judge music on non- 
musical grounds, and to mvent a 
programme to, say, a Beethoven 
quartet where hone was intended. 

Prognunsw Maslc 
Story-telling m music is called 
programme musK, and prograimne 
musKisa legmnude style of oem- 
position When a oompoaer wmes 
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m dus style, a knowledge of hu 
intentions certainly adds to the 
general effect, but no music worthy 
of the name relies on a story to 
make clear its meaning Literature 
and pamting are much more 
efficient vehicles for telling a story 
than music , music fthnulrf be 
listened to for its own natural 
beauties One does not ask tlw 
meamng of a beautiful landscape, 
therefore why ask the meanmg of a 
beautiful pattern of musical sounds 

Matmato Mimc 
Every art is conditioned and 
lumted by the materials it uses 
The sculptor works with stone, the 
pamter with canvas and colours 
the poet with words, and the 
musician with sound All the arts 
eioeptmg music have for their sub- 
ject matter concrete things and 
ideas rdated to every-day expen- 
enoBs But the subject matter of 
music 18 sound, which is an abstroa 
material MusicbI sound broken 
up into its component pans con- 
aisu of melody, rhythm, harmony, 
colour and form 
The basis of all European music 
from the very beginning up to the 
present day is melody One might 
ask the questum here what is 
a good or a bad melody'’ Many 
learned musicologists have attempt- 
ed to analyse the charactenatiGS of a 
good melody and those of a bad 
melody, but they have met with 
little success because the many 
exceptions dtqvove the rule The 
test a good melody would appear 
to be that it lives through the ages, 
that is to say that the miyonty of 
pecvle m ea^ genemtion oontmue 
to play, ting, or whitfle a oertam 
tune We all know that Annie 
Laune and Ihe Londonderry Air 
am fin ■rinritpi and that the vast 


miyonty of the popular tunes of 
today are not, beoiuse scarcely 
anyone wants to hear the mejonty 
of the popular tunes again after 
th^ have reached the end of theu* 
short life of a few months 

The importance of melody m 
classical music is not so mu(^ m 
the quality of the tune itself, but 
what the composer makes out of it 
in the course of his composition 
Thus there are melodies that can 
be sung such as the famous tune 
in the first movement of Schubert’s 
Unfinished Symphony, and there 
are melodies that rely on then 
treatment for their full significance 
— for mstance, the well-known rat- 
a-tat-tat, or postman s knock, 
theme m the first movement of 
Beethoven’s Fifth Symphony, which 
IS more a rhythmic motif than what 
we inight call a tune for smgmg 

Every ^lod m the history of 
music has had its own ideal of 
melody In the early tunes of the 
troubadours and mmstiels, before 
large choirs and orchestras came 
mto existence, music was confined 
to melody alone— that is to say, one 
melodic fine without any hannony 
tosiqiportit Eventuallv, however, 
this kind of music became mono- 
tonous, and composers relieved the 
monotcxiy by smgmg the same tune 
BimultanoDusly at intervals of an 
octave, a fourth, or a fifth above or 
below It Still more variety of 
sound was added when two dif- 
ferent or mdependent melodieB 
were sung at the same tune, and 
thus was born the art of counter- 
pomt, or polyphony. 

Wvttai 

The most unportant mgredieiit 
of melody is, of course, rhythm 
There is no such thing as melody 
without rhythm, but there can be 
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rhythm without melody Hiereafe 
two types of rhythm restricted and 
free Restricted rhythm is tied to 
what we call the bar line, which 
means that a tune is divided up mto 
equal lengths beginning with a 
strong beat Any march or waltz 
tune gives a perfect example of 
restricted rhytlun Free ihythm 
IB much more subtle and difficult to 
explam Free rhythm was the 
characteristic of all music up to the 
sixteenth century, before the bar 
line was mvented Its distinctive 
quahties are registered mentally 
rather than by tappmg with the 
fingers or the feet To hear the 
difference, it is well worth making 
a special pomt of listemng to a 
broadcast programme of Eliza* 
bethan madngals or early church 
music (plamsong) 

In the sixteenth century the ait 
of polyphony, or combining melo- 
dies, in vocal music was earned to 
an incredible state of ingenuity 
It was nothing for a composer to 
wnte a piece of music m eight or 
even sixteen different parts-Hn 
other words, eight or sixteen dif 
ferem meioffies were bemg sung 
at the same tune It is obvious that 
the combinuig of a number of 
tunes produced the sunultaneous 
sounding of a number of notes at 
any one givmi moment This com- 
bimng of notes, or rather tones, 
produced what is now called har- 
mony and composers began to 
alter then style of composition 
Instead of writing a piece of music 
m which melody was set against 
melody they wrote one tune axid 
supported It with blocks of har- 
mony, or chords By the eighteenth 
oentuiy haimony began to be 
•cceplad for its own expressive and 


colourful quidities and not merely 
as a haphazard result of combmmg 
various tunes The extraordinary 
difference in style between poly- 
phonic music and harmonic music 
IS best shown in the comparison of, 
let us say, a school clus singing 
Three Bbnd Mice and a pianist 
playing RachmanmoflTs Prelude m 
C ^arp nunor 

Musical Colow 

Coloui IS a term we all fi^eouently 
use when writing and talking about 
music The essence of colour m 
music IS contrast m sound, which 
consists of three elements tonabty 
(key), harmony, and timbre 

The feelmg for and recognitUMi 
of key colour is the most subtle 
and elusive element of the three, for 
It IS largely a matter of personal 
feelmg ba^ on a highly-tiained 
ear 

Harmonic colour is produced by 
the selection, combmatioii, and 
ccHitrast of chords Here are some 
obvious examples picked at random 
which are often Imiadcast the 
opening of Mendelssohn's Over- 
ture A Mubummer Night's Dream, 
Mozart’s Overture Don Gwvanm, 
Wagner’s Prelude to Triaan and 
Isolde Chopin’s Prelude m C 
minor (see Fig 1), Elgar’s Intro- 
duction and All^ro for Strings, 
and Debusqr’s String Quartet 

Tuiibre or tone colour is pr&> 
duced by the combinauon and con- 
trast of the various instruments of 
the orchestra and therefore it is 
often cloady bound up with hai^ 
momc colour In the orcfaeatial 
music of Debussy and Dehus, fm- 
instance, the harmonic colour and 
the tone colour are insepamble. 
An example of tone colour m its 
simplert tenns 18 the notes C-E-O-C 
played as a chord on the piano, then 
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played by a <tniiB quartet, and 
finally sung by four voices The 
chord IS exactly the same m each 
instance, but the timbre or tone 
colour 18 quite different 

Fom in Mnsic 

Form in music is as necessary as 
form m any other of the arts The 
essential characteristics of form are 
balance and proportion The 
human body, the apple, the table, 
and the chair, under normal con- 
ditions are perfectly balanced and 
proportioned So with music 
“Form," says Dr Percy Scholes in 
Tiu Ojtford Companion to MusiCt 
“is one of the composer’s chief 
means of avertmg the boredom of 
his audience If he possesses the 
power of spmning out shapely 
melody as a spider spins out 
thread he has one such means, and 
perhaps the most fundamental one 
of all To this may be added the 
gift of rhythmic subtlety, enabling 
him to add significance to his 
melody, and that of harmonic apt- 
ness, enabling him to colour it 
beautifully — both of which increase 
his chances of commanding and 
retaining attention But the appli- 
cation of all these gifts must be 
according to some prinaple of 
form, or his audience will soon be 
yawning" 

All music, whatever its style, 
must have form Even the most 
synthetic dance tune of today has 
Its form, although, of coune, of 
the simplest and most stereotj^ed 
kind Furthermore its harmony is 
confined to less than a handful of 
elementaiy chords and ns rhythm 
IS as obvious as that of an ordinary 
inarch That is why musicians are 
so bored when listemng to ordmaiy 
synthetic dance music Music that 
IS to claim the senous attention of 


intelligent people must contam 
plenty of variety in treatment and 
development as well as repetition 
There is no virtue in simphaty for 
Its own sake, nor, for that matter 
in complexity They both have 
their places m the ultimate scheme 
of things Nevertheless there is a 
wealth of difference between The 
Londonderry Air and I Love My 
Baby, and My Baby Loves Me— 
the difference between a natural 
violet and one made out of Cello- 
phane 

It IS obvious that the shorter a 
piece of music the simpler is its 
form History shows that musical 
compositions have tended to be- 
come longer and therefore more 
complex Up to the sixteenth cen- 
tury five minutes was the limit of 
an instrumental work The average 
length of a symphony in the 
cighteentlr century was twenty-four 
mmutes, Beethoven extended his 
symphonies to a length averaging 
thirty-seven minutes , Brahms’s 
symphonies average forty mmutes, 
while Elgar’s go to forty-one, 
finally, Mahler’s Symphony No 8 
lasts over an hour' 

Basic MuricaJ Fenw 

There are six basic musical 
forms two-part (binary), three- 
part (ternary), first movement or 
sonata form, rondo, air with vana- 
tions, fugue 

A piece of music in two-part form 
falls into two sections, A and B, 
which are baaed on die same 
melodic ideas but contrasted m 
key This was the favounte form 
used by seventeenth and eighteenth 
century composers m their mstru- 
mental music, sonp, and hymn 
tunes 

Three-part form is more elabonfe 
and varied m ds appeal, for it 
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Pig. 1. Fridinc Francois Chopin, 
Polish composer (1810-1849) 


consists of three clear-cut sections, 
A-B-A* A has Its own tune and is 
self-contained, B has also its own 
tune in a new related key and is 
self-contained, A is then repeated 
to round off tte composition The 
minuet and tno movements ui the 
symphomes of Haydn and Mozart 
are all cast m three-part form, 
which became largely used by 
composers from the later part of 
the eighteenth century onwards to 
the present day It has become a 
favourite fonn for songs and short 
piano pieces 

Sonata-form is an extension and 
elaboration (ff three-part form 
It IS perhaps the most highly 
oiganized form m musical composi- 
uon Reduced to lU simplest 
design as used by the early classical 
masters, such as Haydn and 
Mozart, who invented and per- 
fected sonata-foim, it is this A 
(first tune leading to second tune 
m a contrasted key). B (develop- 
ment of either or both of these 
tunes). A* (fint tune repeated ami 
followed by seomd tune, this tune 


transposed mto the same key as the 
first tune), and finally a coda or 

etiHing 

That IS the basic idea of sonata- 
form, but m actual practice each 
composer elaborates and extends 
m a hundred different vrays to suit 
his musical purposes Sonata4bnn 
IS a free rather than strict form 
In fact. It IS more a style than a 
form 

The rondo is also an extension of 
three-part form, in which new 
episodes are added alternating with 
the repebUon of A Thus— A-B-A* 
C-A*-D-A* There is no elaborate 
de\clopinent of tunes as m sonata- 
form 

Air or theme with variations has 
always been a form that has 
attracted composers, for it has 
infinite possibihties Vanation 
form IS the equivalent of the essay 
mhterature Just as Charles Lamb 
or Robert Lynd will take some 
random topic and toy with it m 
words for tte sheer amusement of It, 
so the skilled composer will take 
a thenie-4iis own or someone else's 
—and use It as a thread on v^uch 
to string a whole senes of musical 
beads If he knows his job— and 
most of the great masters have done 
some of their best work m the 
genre— rhe gives the listener double 
pleasure pleasure m the music for 
its own sake, and pleasure m spot- 
ting the connexion with the theme 
from which it dCnves 

Perhaps the most difficult fonn to 
explam to the unimtiated is the 
fugue, which is as strict m its 
underlying principles as the sonnet 
in poetry The fugue, which is of 
vo^ dmvation, is essentially a 
contrapuntal fmm, that is to say 
It 18 concerned with the mterweav- 
ing of melodies Thus the greatest 
days of the fugue were when 


OUTLINE OF MUSIC 


coimterpomt was tbe basis of all 
music, and it reached its zemth in 
the music of Bach The fugue, 
however, has remauied a popular 
form among composers of all later 
penods, indudmg those of today. 

fugue IS a composition in 
which one voice runs away from the 
others and the hearer from them 
all,” said a wit. The course and 
functions of a fugue cannot be 
descnbed in detail here. It may be 
defined as a composition m which 
one melodic idea, or voice as it is 
often called, is contrasted with 
other ideas A composition m 
fugue form grows naturally out of 
the opeiung melodic idea which is 
repeated m turn by the other 
voices according to the number of 
parts— two-part fugue, three-part, 
four-part, etc. These ideas are then 
treat^ m a oertam prescnbed 
manner, which gives every oppor- 
tumty for a ctmiposer to display his 
ingenuity. Despite the faa that the 
fugue IS the most artificud of 
musical forms and has a deep 
mtellectiial appeal, the great com- 
posers have used it as a vehicle for 
eiqnesamg some of their profound- 
est emotions. 

These six forms, as mentioned 
pseviously, are the six basic musical 
forms. The most important fonn 
used for all the varied kinds of 
instrumental music which flourished 
after the eighteenth century is 
soruta-form. Sonata-form is 
closely allied to the concerto, 
symphoriy, and sonata, which de- 
vploped together during the second 
hiur of the eighteenth century. 

He SoMta 

The mnata is written for either 
one or two mstruments: a solo 
piano (occasiorudly a solo nolm or 
'cello) or piano end violin, piano 


and ’cello, piano and clarinet, and 
soon. It consists usually of three or 
four contrasted movements, of 
which at least one movement (often 
the flrst) 18 designed in sonata- 
form The second movement is 
usually an expressive slow move- 
ment (m, say, three-part form, 
variation-form, or sonata-form) 
The tlurd movement is a graceful 
mmuet and tno, or from Beethoven 
onwards a scheiro (hterally “joke”), 
which IS m a brilliant and some- 
tunes humorous style denvmg m 
form from the mmuet. The fourth 
movement, called the finale, may be 
m rondo or sonata-form or may be 
m the form of vanauons. 

The Symphiny 

Ihe syn^hony is really a sonata 
for orchestra. No word m the 
vocabulary of music is more loosely 
used and misunderstood than the 
word symphony. Many listeners 
use the word m its archaic sense of 
“harmony” or “consonance of 
sounds” Ongmally it did mean 
“sounding together,” and up to the 
tune of Haydn and Mozart vanous 
kmds of compositioiis written for a 
number of instruments were called 
symphomes. But from that tune on^ 
wards, owing largely to the innova- 
tions of Haydn and Mozart, 
symphony hrcamr the tenn for an 
orchestral sonata. 

As tune went on it was natural 
that the form became extremely 
stereotyped and the acade m ics 
began to look upon tbe design of a 
symphony as a formula rather than 
a hving form. Beethoven brought 
the classical symphony to its high- 
est stage of developing by break- 
ing most of the mechanical rules of 
his academic predecesson and 
contemporaries. He, of course, 
sufiered dension for his danng 
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iimovauons, but new ideas in art 
as well as life are always bitterly 
opposed by the hidebound and the 
intellectually monbund 

The academic view of musical 
form, unfortunately, persistsm some 
quarters to this day And profes 
sors still achust theu* spectacles 
on their long and serious noses and 
measure a new symphony with the 
tape-rule of the past, and if it does 
not largely conform to textbook 
regulations it is dismissed u 
another example of “modem m- 
eptitude ” 

Alter Beethoven the symphony 
received new impetus from the 
romantic composers and there was 
a strong reaction against the writing 
of stereotyped symphonies Berhoz 
made his symphonies tell a story, as 
m his Fantastic Symphony, and he 
mtroduoed a * 1 ixed idea,“ a theme 
or motive that runs tlirough the 
entire work and is modified accord- 
ing to the hterary ideas or pro- 
gramme which the music sets out to 
illustrate And furthermore the 
design of the actual symphony was 
dictated tv the events he wished to 
illustrate A httle later came Liszt 
who developed this romantic con- 
cepbon of the symphony on very 
elaborate and onguMl hnes His 
Foot Symphony, for instance, is 
more bke a giant synqihonic poem 
and bean little relation to what we 
call the “dassical'* symphony 

Other composers, such as Franck 
and Tdiaikovsky, adapted the 
symphony to their own peculiar 
needs-^ exploit a philosophic 
rather than a hterary programme 

The chief aim of later nineteenth- 
century composen and those of the 
present century was to create either 
in movements or m whole sym- 
phonies a musical organism that 
grows naturally and mevitably fiom 


their mitial themes, which is a very 
diffoent conception of musical 
form from that of the classical 
masten The symphonies of 
Sibelius and Borodm are admiraUe 
examples of this tendency 

The classical conception of the 
symphony was earned on by Men- 
delssohn Then came Brahms who 
founded his style of symphonic 
wnting on Mendelssiriin and Bee- 
thoven, Ignoring the innovations of 
his romantic contemporaries His 
four symphonies show the magm- 
tude of his gemus to the full, 
and withui the austere limitations 
of his art, he showed an mdivi- 
duality of thought and power of 
expression that only the greatest 
masters of music have equalled 

The CoanvlD and Other Fonus 

The concerto is a sonata for one 
or more solo mstnmients with 
orchestral accompaniment The 
ongiiud meaning of the tenn 
concerto was to denote a piece of 
music to be played by several 
instruments togetto, and there- 
fore there was lit^ difiemooe 
between early concertos and early 
symphonies CoreUi, Bach, and 
Hoiidel wrote concertos for string 
orchestra with specud parts for 
solo mstruments, the two groups 
being used m contrast— the former 
was called the concuto grosso, the 
latter the 

In form and style the concerto 
18 denved from the Italian vocal 
ana, the whole essence of which was 
the effecbve opposition of a solo 
voice against an instrumental back- 
ground, and also the blending of 
the two opposing forces Thus 
down to the present day the chief 
element m concerto style is the 
opposition of unequal groups of 
instruments, ahfaough the more 
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modem conoeitos are laxgely con- 
oemed with the ei^loitation of one 
solo instrument 

Two other essentially orchestral 
forms are the ovrrfiire and the 
symphonic poem or tone poem 
Since the mneteenth oentuiV the 
overture has served two distinct 
purposes (a) as a detachable 
orchestral mtroduction to an opera, 
such as Wagner’s overture Tann- 
hSuaert or {b) as a concert piece, 
such as Beethoven’s overture Corto- 
Ian In form the overture usually 
follows the design of the tust move- 
ment of a symphony 

The symphonic poem dates from 
the imd-mneteen^ century when 
Liszt began to produce his senes of 
symphonic poems His conception 
of this new musical form was an 
extended and contmuous composi- 
tion following a sequence of hteraiy 
ideas or emotional moods These 
ideas or moods are suggested m the 
music by the transformations of the 
mam theme which represents the 
mam idea of the literary story 

There are other forms, such as 
the canon, nocturne study, and 
many daim forms, all of whidi 
either follow or are denved from 
the BIZ basic forms mentioned 
above However, it must be men- 
tioned that all chamber music 
roughly up to the tune of Haydn 
and Mozart was written m the 
various dance forms, after that 
tune sonata-form became the pre- 
enunem pattern Thus a tno is 
nothmg moK than a sonata for 
three solo instrumentt, a quartet is 
a sonata for four, and so on 

The Plaao 

A few words must be said at this 
pomt about the puuo Due to its 
abdity to reproduce harmony m its 
widest laiiiBs as well as melody, 


the piano has lemamed the most 
popular of all mstruments Broadly 
speaking every other instrument 
(except the organ and the harp) 
demand other instruments to pro- 
vide an accompaniment, but not so 
the piano which can even act as a 
substitute for an orchestra 
Although the earliest piano came 
mto existence at the begmmng of 
the eighteenth century, it was not 
until the end of that century when 
its mechanism had been consider- 
ably improved that it began to 
supplant those earlier and umque 
k^board mstruments, the \ugmal, 
spinet, clavichord, and harpsichord 
Unfortunately it is the common 
practice today to play the beautiful 
literature for th^ instruments — 
the works of such English compos- 
ers as William Byrd, John Bull and 
Orlando Gibbons, the French 
composers Goupenn the Great and 
Rameau , and the Italian Domenico 
Scarlatti— on the modem piano 
The piano received its first great 
impetus from Beethoven who wrote, 
apart from a host of other music, 
thirty-two sonatas and five con- 
certos for It, m which the capabih- 
ties of the instrument are exploited 
Mth real understandmg St^ubert 
followed closely on Beethoven’s 
heelB Then caSne Chopm and 
Schumann and later Brahms and 
Liszt who exploited the gemus of 
the piano to its fullest extent Not 
onlty were these composen fine 
pianists themselves, but they were 
surrounded by virtuoso players who 
estaUiahed the pumo as a popular 
solo instrument Owing to the 
experiments m and advance of 
piano technique made 1^ these 
composers and virtuoaos the 
mechanism of the instrument was 
pwfected m almost every detail 
during the nmeteenth oantuiy: 
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indeed, the modern pianist has not 
only a magnificent, responsive 
instrument at his command, but a 
wealth of great music that equals m 
quanuty and quality the finest 
achievements in any other brandi of 
musical composition 

Style In Mane 

The perfect style m art is that 
which is most effectively adapted to 
all conditions and circumstances of 
Its presentation The most unpor- 
tant conditions are those of 
material Thus a work of art m 
stone demands a different style to 
another work fashioned out of, say, 
iron In music the ccMiditiona of 
style are similar In his excellent 
bMk Styh in Musical Art, Sir 
Hubert Parry says simplest 
parallel tothedifferences of matenal 
in plastic arts lies m the varieties 
of means by which music is to be 
performed and made appreciable to 
sense All music which is worthy of 
the name must, in the nature eff 
things wntten, be performed by 
instruments or voices, and they 
all have then particular idiosyn- 
craoes Organs have their speaal 
aptitudes and their special in^ti- 
tudes, and the music whidi is 
svritten for them, if it is to attain 
any degree of artisbc petfecticm, 
must be based upon a recognition 
of the fact Violuis have then 
Veoal powers of expression and 
eftet, and then special limitations 
boms have theirs, and trombones 
thens Voices can do oertamthmgs 
that instruments cannot do There 
IS, as It were, a duilect appropnate 
to each uistrumeot and each class 
of voioe** 

If there is a style for each 
individual instrument there is an 
even more marked and mdlvidual 
style between say the orchestra and 


the string quartet or chorus The 
cndiestra is capable of almost 
unlimited complexities of treatment 
and It offers a vast palette of finely 
graduated colours There is no 
question about the fact that the 
orchestra is today the most popular 
medium for makmg music The 
conductor and his orchestra have 
talmn the place m pubhc esteem of 
the old tnck virtuoso, particularly 
the pnnui donna, whi^ musically 
speaking, is a very good tbmg 

The Orchestn 

It has been claimed that the 
modem orchestra is one of the 
supreme tnumphs of the human 
mind, comparable to the discovery 
of the wheel and the power of 
electriaty Ihis is undoubtedly 
true, and therefore it is quite 
understandable why the orch^ra 
with Its inflmte variety of expression 
and colour appeals to the imagma- 
uon of the vast music-loving pubhc 

The history of the development 
of the orchestra is an interesting 
subject The first to realize the 
possibihties of massed instruments 
as an accompaniment to vocal 
music was Monteverdi, that great 
composer of opera and madrigds 
Then came Bach and Handel, vdio 
did much to develop orchestral 
tedmique But it was left to their 
successors to realize the possibihr 
ties of colour as a quality m itself, 
and therefore to treat instruments 
individually The Brandenburg 
Concertos of Bach and the con- 
0^ grossi of Handel show that at 
that time there was no standard 
orchestra, and there was very httle 
difference m the treatment of one 
instrument and another, stmiiB, 
WDodwmd, and brass often playing 
exactly the same types of passage 

The ftninders of the modem 
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F%.2. The Bntuh Broadcasting Corporation's Symphony Orehestrot with 
Us conductor Sir Adrian Boult ^ showing the numbers and dtstnbutwn the 

ofdiestra, and of its most highly and harmony were conditioned by 
organized design, the symphony, the orchestral conception 
were Haydn Mozart, and their With composers of today there 
contemporaries The ^tndes made has been a revolt against the 
in the use of instnimental colour romantic treatment of the ordwa* 
can be seen in the last symphonies tra, and compoaera such as Stravu- 
of Haydn and Mozart sky, Respighi, and Prokofiev have 

With the nineteenth centuiy exercised their ingenuity in eiqiloit- 
came a vast unprovement in the mg the more piquant and 
mechanism of brass and wmd grotesque characteristics of the 
mstruments, and Beethoven mtro- instnimentt of the orchestra 
duced many mnovations that were Few mu8io>Ioven realize that the 
to prepare the way for the exploua- great orchestras of today are 
tion of colour as a defimte musical a product of about the last seventy 
value by the great romantic com- years Towards the end of the 
posen from BerlKn to Strauss eighteenth centuiy when Haydn 
Elgar and Debussy The use of and Moart were wntiiig their 
orchestral colour was now looked finest symphonies, one of the best 
upon much m the same way as the orchestras m Europe, the Concert 
p^teofan artist, and both effects SpintuelofPans,consistedofflfty- 
and contrasts of orchestration were three players 10 first vwfans, 8 
used for pictonal and expressive second violins, 4 violas, 10 *oellOB, 
ends Thus composers came to 4 double basses, 3 fhn^ 2 oboes, 
tbmkorchestrally, and both melody 2 dannets, 3 bassoons, 3 horns, 
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Mstnunmts. The drawing ie based on a photogn^h taktn at Bedford in 1945» 
Note: at this performmee the orchestra was not at its fidl strength. 


2 tnimpett, 1 trombone, 1 drum. 
But the average orchestra of that 
period had considerably less: 6 
first violins, 6 second vidins, 3 
violas, 3 ’cellos, 2 double basses, 
and a very vaned, often incomplete, 
number oS wind players. 

Even as late as 1830 when Usz^ 
who worked under fairly favour- 
able conditions at Wbimar, pro- 
duced Wagner’s Lohengrin for the 
first time he had an orcliestn of 

3 first violins, 6 second viohns, 

3 violas»4 ’celloa, 3 basms, 2 fiutes, 
2 oboes, 2 darinets, 2 bassoons, 

4 horns, 2 trumpets, 1 trombone, 
1 tuba, and 1 kettlednim— a total 
•f tUrty-eigfat players for a rich 


lower than the standards of our 
own time. 

Compare the above figures with 
the B.B.C.’s Symphony Ordiestra 
(see Fig. 2) in 1943: 16 first violins, 
14 second violins, 12 violas, 10 
’cellos, 7 double basses, 4 fiutes, 
4 obom, 4 darinets, 4 bassoons, 
8 horns, 4 tninqiets, 6 trombones. 
1 tuba, 2 drums, 2 percussion, and 
1 harp. Granted that the B.B.C 
Symphony Orchestra is exceptional 
as the orchestia of the Concert 
Spirituel of Faria was in the last 
years of the eidstoenth centuiy, but 
the avenge number of players m 
EngUsh cechestias in 1939 waa 
about eighty-five to ninety. 


Lohengrin/ Furthennore, one must 
ssmember that the technical stan* 
dntd of the awemge orchestral 


Qemhm Marie 

There is no use denying the ihet 
that chamber music has a very 
bad name, although a fair propor- 
tion of the gnatest works of murie 
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bekmg to that genre Ghanber 
music IS often dismissed by the 
unuutiated (and by many of the 
half-imtiated, too) as something 
btshbrow, dull, and bonng It is 
dragged through the nure of the 
music-hall Indeed, music-hall 
jokes about chamber music may be 
the last resource of the unresource- 
ful comedian, but they are almost 
certain to get a laugh 
Fifty years ago chamber music 
had an iniinitdy larger public than 
it has now— and this despite the 
influence of the radio The truth 
u that the glamoir of the modem 
oidiestra has been largely respon- 
sible listeners have b^me so 
accustomed to its ridi variety of 
tone colour and its immense range 
of dynaimcs that the more delicate 
and mtunate quahties of chamber 
music are too refined and too 
subtle for their ears 

Qedttjr of Chsiite MmIc 
Now the orchestra has the power 
of making poor and indriTerHit 
music sound important, even exat- 
mg. Not so chamber music, of 
whidi the materials must always be 
of superfine quality It has no 
gorgeous finery to cover up a poor 
idea or a weak piece of construc- 
tion, m other words tt does not 
possess the resouiees to make music 
sound better than it really is 
John Ireland, the distmgmshed 
English c om poser, once said on 
the radio that it foUows that if a 
c omposer tnms to chamber music 
as a medium of expression **lie 
knows veiy wefl that only his best 
and most genuine musical ideu 
will be good enough to pan muster 
Hereit IS the music Itself thatcounts, 
not the way It IS served up Has 
puts more of a ssspondbility on 



Fig. 3 Christoph WilUbakI Ghtck 
German composer (1714-1787) 


but It also bnngs them into closer 
and more mtunate contact They 
are on more confidential terms, and 
can get to know each other better 
than when the machinery of a 
large orchestra stands between 
them" 

We see, therefore, that m some 
ways chamber music may be con- 
sidered one of the highest maiufet- 
tations of the art of musical 
composiUon Intunacy, indeed, is 
the qumtessential quality of cham- 
ber musw The original meaning 
of the tenn was music composed to 
entertain a housdiold — the house- 
hold might be that of a royal per- 
sonage or that of some less di»> 
tmguished mdividual Duimg the 
nineteenth century 
paities were almost as popular m 
Suburbia as bridge partm are 
today. 

At the beginning of the nine- 
teenth osotuiy Dr Burney defined 
chamber mune m an enqrdopsMlia 
as "compositions Ibr a small con- 
cert room, a small band and a small 
audienoe, onioaed to music for the 
church, the thsmn^ or a publie 


CHAMBER MUSIC 


49S 


his famous HUtory ttf MuaAc^ 
Burney speaks of chamber music 
as “cantatas, single songs, s(^ 
and tnos, quartets, conoertos, and 
synqihcMues of few parts ** In fact, 
the early classical symphonies and 
Strug quartets differed httle m 
style Haydn's puUished Opus 1 
was introduced in Pans m 1764 as 
“six symphonies or quartets for 
two violiDS, alto viola, and baas ** 

Open 

The history of opera goes back 
only as far as the sixteenth century, 
when a group of Italian amateur 
musicians experimented m musical 
dedamatum accompanied by a 
group inatrumenta These 
experiments m combuuig rmwc 
with drama were modelled on the 
hnes of the old Greek draina, which. 
It IS supposed, was sung to a kind (rf* 
musical chant As nobody knew 
how this chant was executed, for 
nothmg had come down to pos> 
tenty m the fonn of wntten chant, 
these early Italian composers of 
t^wra, or music drama, uvented a 
kind of muaical speech that approxi- 
mated to e»*«w>«"g and which later 
became known as reatative 

The first complete opera wntten 
on these lues was Pen's Emdtee^ 
which was produced m Florsnoe m 
1600 The orchestral acoompani- 
msnt ^****«-* ** of viols, lutes, 
gohars, and a cembalo (a cembalo 
isatypaofharpsichocd) However, 
the first really great and ongmal 
composer of opera was Monte- 
verdi, v4io died u 1643 His Otfeo, 
which appeared a few years after 
firkfiee, exploits dramatic effect 
to eneUeat purpose and the orches- 
tra that he uses mdudeo parts for 
stnnge, flutes and small orgens In 
tius work and othsn Monteverdi 
u itrodu usd ofchaetrel mterhideB 


between the acts which he called 
synuhomes, and, generally speak- 
ug, laid the foundatioas of the 
modern orchestra 

Opera found its way mto Ger- 
many, Fkanoe, and England idiere 
Henry Purcell produced his master- 
ineoe Dtda tmd ^neas French 
opera has had a dutuguished 
career It has never ascended to 
sudi hei|^ as German and 
Italian opera at their best, but it 
achieves a happy medium between 
the symphonic senousness of the 
one and the brilliant vocal virtuos- 
ity of the other Furthermore, the 
claims of the music and the drama 
are fenly evenly bahuced 

Italian open always domuated 
the scene, as it has even up to 
the p res ent day By the middle of 
the eitfiteenth centi^ Italian opera 
had reached a lenous state of 
decadence Not only was it bound 
down by conventions, that made it 
stereotyped and mechfuucal, but the 
musK bore little or no conneKioo 
with what was happening on the 
stage In ah«»t, Italian open 
merely became a vchide to show 
off the virtuosity of Italian augers 
Unfortunately the Itahan influence 
was so powerful that these comh- 
tuos prevailed throughout Europe 
particularly u Pans which was one 
of the great centres of opera at that 
tune 

Then came the German oom- 
poaer Gluck {ft/t Fig 3) who 
decided, after havug wntten a 
number of opens m the Italian 
style, to break away from conven- 
tion and eetabhah a new kmd of 
opera that paid equal attention to 
dramatic and muncal effect In 
1767 he produced his fkmouB open 
AkuUt u the prefiue to which he 
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attacked the abuiea that had crept 
into Italian opera through what te 
called **The mistaken vanity of 
suigers and the unwise compliance 
of composers'* He claun^ that 
dramatic action was of first imptn-- 
tance and that the music was there, 
not for Its own sake but to add to 
the emotional expressiiMi and to 
underline the dramatic situations 
Furthermore, he gave great im- 
portance to the orchestral overture 
which he said ought to prepare the 
audieiioe for the character and 
mood that was to be unfolded 

Uw Two Opwatlc Strles 
rhe world of opera was brokn 
up into two facuons composerb 
who contuiued to work m the con- 
ventional Italian style and those 
who followed the lead of Gluck 
As might have been expected most 
of the followers of Ghick were 
German composers The composer 
who did more for German opera 
than any other was Mozart (see 
Fig 4), who wrote operas such as 
Thf Manage of Figaro m the 
Italian style as well as operas sudi 
as The Magic Flute m the German 
style But Mozart had such an 
unemng sense of the stoge and 
charactenzBtKm, that even where 
IH follows the Italian style he 
makieB the drama almost as unpor- 
taut as the music and avoids the 
more unnecessaiy and ludicrous 
conventioiis of the Itahan style 
German opera came properly 
mto Its own during the nineteenth 
century, first with the romantic 
innovations of Weber, who was one 
of the first great masters of die 
modem mchestra, and with the 
even more unportant mnovations 
of Wagner who, in his operas such 
as Triatm and JeoUe, The Maeter- 
euigent and The Etug* swept away 


all conventional ideas and created 
a new art form vdudi he called 
“music-drama,** and m which both 
the music and the drama are firmly 
interwoven m an extraordinan^ 
realistic manner No longer are 
there any set solos, duets, trios, and 
choruses, but everythmg is con- 
ceived as one dramatic whole, and 
what set numbers there may be 
arise naturally out of the action 
More important still is the way that 
Wagner treats the orchestra, of 
which he was one of the greatest 
masters of all tune His treatment 
utilizes a highly ingemous system of 
what IB called leitmotiv, that is to 
say, recognizable themes and 
mouves assoaated with characters 
and dramatic ideas, which recur 
and are transformed throughout 
the work Upon these the whole 
musical fabric is baaed 

In the Hieantune Italian opera 
was still bemg produced on con- 
ventional Imes but a number of 
extremely gifted composers, such as 
Rossini, Donizetti, and Bellmi, 
infused firesh life into its set form 
by the sheer genius of their musical 
mvemion In his Barber of SeviUe, 
Rossmi created a masterpiece which 
IS full of good theatre These com- 
posers were followed by Verdi and 
Puccuu who practically revolution- 
ized Italian opera While still 
retauung its essential vocal and 
melodic quabties Verdi m las last 
three operas, AMa, (hello, and 
Fabtaff, and Puccuu m all his 
rnsjor operas, created a dramatic 
actum that was u unportant as 
the acoompanymg music. 

The p r ese nt ation of opera, 
whether good or bad, IS perhaps the 
most difficult problem of all 
Opera, m fimt, u the most complex 
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of all art fonni became it has to 
make the best of two worlds— 
music and drama Furthermore, 
for Its proper mterpratation it 
requires first-rate smgers who are 
also fint-nte actors, to say nothing 
of highly unagmative production 
and proentatioD No wonder 
there are so few operas that fulfil 
and receive all these demands and 
are therefore equally significant 
from the musical and dramatic 
pomts of view Perhaps the most 
perfect examples of opera which 
fulfil these requirements are 
Mozart’s The Marriage oj Ftgam^ 
Rossmis Barber oJ Senile, Puc- 
cim’s Madame Butterfly^ Gumm 
Sdttcchi, and The Cloak , Wagner's 
The Mastersmgent and Verdi’s 
Fahtqff 

Even the most perfect of drama- 
tic operas, sudi as those of Puccmi, 
are apt to present some strange 
anomalies After all you do ncH 
usually sing when you want to offer 
someone a drmk, and you cer- 
tainly never burst mto song, how- 
ever beautiful, when you are 
witnessing the death of your 
dearest fhend or wanting to kill 
your worst enemy. But you do 



ng> 4. Waffgang Moaart {1756- 
1791) The composer when a ehUd 


sing m your bath and very often 
when you are bubbling over with 
high spirits, which means that 
song IS a natural expression of 
hi^ stunts The conclusion 
appears to be that comic opera is 
the most perfect form of open, 
Further, there are few serious 
operas that can equal, as a perfect 
adding of drama and music, 
Mozart’s great work The Mamage 
of Figaro or Rossmi s equally great 
Barber of SevtUe 

Fear Vood Madcal Fhm 

Two vocal forms which are allied 
to opera are the oratono and 
the cantata The scale of the 
oratono is often as elaborate as 
that of an opera with its set solos, 
concerted numbers, and choruses 
Originally it was presented with 
dresses and scenery and therefore 
was very similar to an opera 
m fact, the terms oratono and 
opera were mterchaageable as m 
the case of the early symphony and 
stimg quartet Tlie cantata is a 
ebon oratono without sceimy and 
dramatic action 

Two important purely vocal 
fwms are the madngal and the 
motet The madngal, which is 
wntten for unaocompanied voices, 
dates as far back u the end of the 
thirteenth century. It was brought 
to Its highest state of developiiieot 
during the sixteenth and seven- 
teenth centuries by three great 
schools of compaaBrs— the Flemish, 
the Italian, and the English One of 
the most famous collections of 
Englwh madngsls is known as 
The Tnumphs of Onana which 
consists of twenty-ew madngah 
wntten by different composeis, 
praismg the virtues of Quean 
Elizabeth. The madngal li vsiy 
firee m styLs and is intended to be 
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ning by one voice to each part 
Fangmg from two to aix, or even 
nxMc, parts It was not intended so 
much for public peiformanoe as for 
performaiice m the home, and 
therefore it is probably best des- 
cnbed as a kmd of vocal chamber 

Whereas the madncal was chiefly 
conoemed with the setting of 
secular words, the motet, which is 
essentially church music, was con- 
cerned with the setting of Latm 
texts In other words, it was the 
Gatholic equivalent of the Protes- 
tant anthem and, like both the 
anthem and the madrigal, it was 
very flnee and contrapuntal m style 


The solo song as a separate and 
highly orpuiiaed musica] fonn, as 
distinct from the folk-song and 


Genoany Up to the nineteenth 
century German song had been 
firmly based on the voUcalkd (or 
folk-song), the mfluence of edncli 
perasts even m the songs of 
pmaem-daycompoaen The Italian 


more luder he rose to heights that 
have never been surpassed 
From ScfaubCTt came a wonderful 
hne of song composers, the greatest 
of whom were Sdiumann, Franz, 
Brahma, Wolf, and Strauss 
The chief development of the 
German tied after Schubert was, 
apart from greater resources of 
harmony, m the piano acoompani- 
ment Schumann, for instance, m 
his Diditeriiebe makes the acoom- 
paniment as important as the vocal 
line, the wonderfully unpresaive 
prologue and epilogue of t^ ^de 
sum up the v^le drama of the 
story which the sixteen songs 
describe In fact, it is wrong to 
alhide to Schumann's "acoompani- 
ments", they are too independent 
and poeticaUy expressive to be 
called anything else but “partt” 
Brahms* was not a consutent 
lomantic m Ins songs, that is to 
say, he did not always oonsider the 
words to be as important as the 
music Like Schubert, be often 
followed the votksbeder tradition 
His choice of words was by no 
means perfect, as H C Colles 
says **He never set great poetry 


posers such as Haydn and Mozart 
Bm one of the chief efiecu of the 

was the development of a new form 
of romantic song or fled wlncb was 
fasfiniialljr German m spmt 
Mozart had made some tentative 
effortt m this direction with that 
httle masisniMns The Violst, a 
aettms of Ooelhe'a woida, and one 
or two other aonp B eethove n 
followed rather more boldly m 
such aonp as Addaide and To My 
Absent Beloved But it was left to 
Schubert to make song the perfect 
madmm for romantic lyrical eapras- 
rion, and in his am hundr ed or 


could be attracted by very poor 
poetry if it would make a song " 
But to what magnificent heights he 
could rise is shown m a host of 
songs, and nowhere more than m 
the superbly great Four Sanous 
Soup Hugo Wolf brought the 
German fled to its highest manifes- 
tation and made the words, the 
vocal hne, and the piano parts arise 
out of one another 


Fkencb song as a highly Gulh- 
vaied art form cnmpamhle to 
Oennaa fladkr dates only from the 
early 'seventies when Dupaic pro- 
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duoed that masterpieoe L*InvitatioD 
au Voyage It Was the first of those 
MilodteM that Faure, Debussy. 
Ravel, and others have made the 
crowning adiievements of French 
song The milodte and the lud 
can be compared only with regard 
to ssthetic aduevement, for their 
style and feeling are as entirely 
different as the Latin race is 
different from the Teuton 

The real inspiration behind the 
Frendi milodte was the poetry of 
the Symbolists, of whom Verlaine 
was the most loiluential TYnc raison 
d itre of this new style of song was 
therefore literary rather than musi- 
cal one of the most characteristic 
features of the milodie is that the 
rhythm and shape of the mdodic 
line IS often moulded by the inflec- 
tions of the spoken word Edward 
Lockspeiser Iw admirably summed 
up the milodie as an intimate 
umon of word and song less 
mtense m emotional appeal, less 
picturesque perhaps than the cor- 
responding union m the German 
/ia/, but more delicate and more 
poignant m expression " At their 
finest they **reveal that moving 
combination of sensuous charm 
and nalvetd charactenstic of the 
greatest French art” 

No country has ever equalled 
Bntau for the quanuty and quahty 
of her poetry, wfaidi has flounshed 
for an unbroken penod of six 
oeotunes On the other hand, 
there are few unportant countries 
UP to the present century that have 
not surpassed Britain m musical 
aduevement. excepting perhaps m 
oas branch of compoaiuoii, namely. 
Mog. wlucfa IS. after all, the natural 
oonplsment ^ poetry Thus, the 
Brmih emoy one of the ncfaest of 


folk-song traditions and a school of 
song-composers (Tudor and Jaco- 
bean) whose work, both religious 
and proftme, occupies a foremost 
place in the history of music 

However, at that time music was 
an unportant part of everyday life, 
as it has never smoe been anywhere 
to be able to sing or play an mstru- 
ment. to read a part at sight, m 
madrigal or m consort of lutes or 
viols, to accompany on the qunet 
or the virginal, was as much a part 
of the ordinary person’s equipment 
as walkuig or nding Dim were 
not accompliahmentt the posses- 
sion of which marked one out for 
special favour or attentum they 
were taken for granted 

After this Golden Age the Dork 
Age, as Sir Henry Hadow aptly 
calls It. set in, and for roudily one 
hundred and fifty years dunng the 
eighteenth and nineteenth centuries 
little or nothing was produced m 
any branch of mime that could 
compare vnth what was bemg 
inoduced on the Continent Then 
at the end of the nineteenth century 
and m the eariy years of the present 
century came, like manna from 
heaven, a wondeifiil revival of the 
Engliah song which gathered 
momentum as each decade passed 
Today &iuun can show a school of 
song-composers headed by John 
Ireland. Sir Arnold Bax, Vaughan 
WiUiams, Peter Warlo^ Roger 
Quiher, whose aduevements at 
least equal vdiat has been produced 
m (Sermany and Fiance during the 
last quarter of a century or more 

Ita Cbaaghv Fbes ef Made 

As mentiooed previously, mime 
up to the sixteenth centuy wu 
chiefly vocal and it was not until 
the sueopedmg ceatunes that mstnip 
mentdhnnmc really came into its 
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own HiuB the munc of Badland 
Handel represents the parting of 
the ways Whereas the choral 
music of the great composers of die 
fifteenth and sixteenth centuries is 
unaooompamed, we find that the 
chonl music of Bach and Handel, 
which IS still m the contrapuntal 
tradition, has instrumental aooom- 
paniment Then came the period 
of the symphony which was de- 
veloped and perfected by Haydn, 
Mozart, Beethoven, and their con- 
temponnes 

The penod from Bach up to the 
time of Beetlioven*s early manhood 
(rougher fttmi the end of the seven- 
teenth century to the end of the 
eiditeenth century) is usually cdled 
the Classical Period It is a penod 
when beauty of form or design m 
muBK, particularly m the syntifriiony 
and somrta, was t^ chief considera- 
tion of composers When Beetho- 
ven came on the scene music had 
become very formahzed In fact, 
the chief charactenstK of all the 
arts at the end of the eitditeenth 
century wu an excess of superficial 
decoration superimposed upcm a 
set and stereotyped pattern that 
had become mechamcal in its use 
Not, of com, m the hands of a 
Moaait or Watteau, but m the 
hands of the second- and third-nte 
aitflla of that tune 

A violent reaction agamst ttns 
state of thmp started m Germany 
among a group of young posts and 
writers It became known as the 
Romantic Movement, of which the 
influence was soon lUt all over 
Europe, notabhf m France and 
Engl^ Classical ideab were 
overthrown and artists set out flrit 
and fiDremost to arouse stroag 
emotion by wiitmg noveli and 


poems and pamting pictures that 
were beaed on picturesque and 
realistic subjects of on essentially 
romantic character Anything 
that would appeal to the senses m 
the way of brilliant and gorgeous 
colour (whether m pamt or descrip- 
tive wnung) was, of course, utilized 
The novels of SoMt, the poems of 
Byron, and the pamtings of Ros- 
setti are typical examples 
All this happened at an impor- 
tant tune m the history of music, a 
tune when the mechanism of 
musical mstniments was bemg 
rapidly improved and the develop- 
ment of harmony and of the 
tecfamque of the orchestra was 
being considerably extended The 
natural consequence was that musi- 
oana became deeply afiected by the 
romantic movement in the sister- 
arts and began to apply some of its 
(umaplBS to music Music mute 
express deqi emotion and dqnct 
nunanuc stones and situaU(^ 
and design m the classical sense of 
the term was a secondary considera- 
tion— purely an adaptable means 
to an end In these cucumstanoes 
the whole gamut of the sensuous 
quahties of musical sound were 
used to intiwmfy anri 

picturesque effects 
Romanticism m music started 
with Weber m Germany and 
Berlioe m Fhmoe, continued by 
way of Schumann, Chopm, Lute, 
nadiing ha nmcb towards the end 
(ff tbe nineteenth cennny with the 
musw-dramae of Wagner, the syn- 
phonwB of Tchaikovsky, and die 
symphonic poems of Strausk 

Nteiemlhm la Mmie 
Nationalis m m all ks aspects nna 
one of the most impoilant by- 
products of the mdustnal levolW' 
turn So flu as tbe art of music waa 



THE CHANGING 

conoemed, its most vital soil was 
to be found in those countnes liltt 
Russia, Scandinavia, and Bohemu, 
where the struggle for political 
freedom was the most vital and 
mtense At the same time the 
picturesque colour and rhythm of 
the more exotic kinds of folk- 
music appealed to the romantic 
musical mmd Composers en- 
deavoured to imbue their music 
with a characteristic national style 
and idiom *‘Listen attentively to 
all folk songs,** said Schumann, 
“these are a treasure of Imwiy 
melodies and will teach you the 
character of different nations ** 
Thus Smetana and Dvofflk in 
Bohemia, Glmka, Rimsky Korsa- 
kov, Borodm, and Mussorgsky m 
Russia, and Gneg (see Fig S) m 
Norway saturated themselves in the 
folk lore and folk songs of their 
respective countnes and produced 
a national music whidi repudiated 
the German and Italian influences 
that had dominated the world of 
music for so long 

Mmkri Imprassiiwim 
Since the ei^teenth century 
music has been considerably influ- 
enced by new ideals m hterature 
and pointing We often hear the 
term unpressionistic as an’lied to 
music Impressionism started m 
painting Although it was antici- 
pated by the English aitnt Turner, 
the most vital part of the movement 
was essentially French It first 
attracted attention m the 1860 s, 
when Manet, Monet, Renou, and 
then group took a stand against 
the pedantry of the academics by 
adopting an unheard-of freedom o{ 
technique and novel treatment of 
Bufagect Their Mthetic aim was to 
punt a sulyect as it appeared to the 
utiat at a pven moment Thus 
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Fig. 5. Edvard Hagentp Ortega Nor- 
wegian compoKT (1843-1907) 


Uurred and striking effects of hi^ 
brought about by reflection or 
atmosphere play an important part 
m the Impressionists' conception 
the ultimate appeal bemg sensual 
rather than intellectual 
The movement gradually became 
very powerful, and even influenced 
the c^ook of contemposaiy poets 
and musicians In fact, never l^ore 
had the aesthetic ideals of the three 
arts been quite so closely associated 
Pamters exploited the possibilities 
of what they called colour har- 
monies and considered the moat 
luminous degree of light as their 
prmcipal theme The Symbohat 
poets sought inspiration m music 
and endeavoured to make language 
produce the same kind of emouonal 
feehngs as they obtained from 
music Mallarmi said that “to 
mum an object is to sacrifice thiee- 
quarten of that epioyment cf the 
poem which comes firom the 
pleasure of guessuig the poet's 
intentions bit by bit To sug^ it 
—that IS our dream *' 

Hie Impreasiooist m ovement in 
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muac, although antiapated by 
other composers, centred round the 
work of Debussy HewasthenK^t 
consistent in his use of impression- 
istic technique, but other great 
compOKrs who came after hnn used 
It as their subject or fancy demand- 
ed— Ravel, Debus, Falbi, for 
instance The basis of Debussy s 
impressionistic technique is his 
hi^ly specialized and individual 
harmonic idiom and his treatment 
of the instruments of the orchestra 
which in terms of colour offers 
almost an exact parallel to the 
Impressionist pamter*s use of the 
palette L'Apres midi d*un Faune 
the three Nocturnes, the three 
symphonic sketches La Mer, and 
the three orchestral Images are 
some of his most vivid and beautiful 
examples of impressionism 

Modem Mwic 

The bitter animosity towards the 
music of our time on the part of a 
large section of the musK^ public 
IS chiefly due to the use of ediat is 
convcnieoCly called dissonance 
There is only one true consonance 
—the ocuve Every other interval 
IS dissonant m varying de gr e e a s 
Percy Scholes puts it **they have 
some degree of harshness owing to 
the existence of a more or leas per- 
oq^MiUe throb or beat set up by 
discrepancy in their vibration num- 
bers The d^ree of dissonance 
bearable differs aooording as the 
human ear is more or len accus- 
tomed to It" 

What so many bsteners do not 
seem to realize Is that the history 
of music shows a continual process 
of rgecnoo and acceptance of dis- 
sonance In Moaco Gamer's book 
A Simfy o/ Twentlet/hCaitury Har- 
nmtyt which can be recommended 
to students as a first-rate guide to 


this mteresting and important sub- 
ject, attention is drawn to the fact 
that m the fourteenth century Jean 
de Muns comphuned m his Ars 
Contrapunti of the use of new 
dissonances , at the beginmng of the 
seventeenth century Monteverdi 
shocked his contemporaries with his 
harmonic audacities , Beethoven 
was criticized for the harshness and 
stndency of his harmomes in the 
Eroica Symphony, Wagner’s har- 
monic innovations were regarded 
as scandalous and Strauss's Ekk- 
tra was responsible for the intro- 
duction of the term cacophony 
Dr Garner states a fundamental 
truth when he says that "music 
without dissonances is monotonous 
and esthetically unsatisfactory" 
What gives life to music is move- 
ment. and musical movement is 
bom not only of rhythnuc enetgy 
but also of the interplay of dis- 
sonance (tension) and its resolu- 
tion, the consonance (relaxation) 
Just as our life processes are 
dependent on the n^t proportion 
b^ween tension and relaxation so 
IS musical movement hugely depen- 
dent on the nght ratio betmn 
dissonance and consonance 
What IS the right ratio’’ The 
history of music shows that each 
generation decides that its own 
ratio IS the right one Thus the 
troth IS that there is no absidute 
standard of consonanoe and dis- 
sonance They are relative terms 
Unsophisticated hstenen and hide- 
bound academic musicums are too 
apt to consider that the period 
which roughly extended from Badi 
to Brahms and from which the 
greater part of our piesenHlay 
popular ippertoue is drawn lepre- 
lents the right ratio In other 
words, no really great, pleasfaig, and 
expressive musie exisled brfore 
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Bach or exist! aftor Brahms Hus 
IS, of course, oonaeose Most 
muaiciaiiB agree only to the fact 
that during the twentieth century 
some composers have experimented 
with dissonance to an unprece- 
dented extent with the result that 
many composers have lost touch 
with their public 
Amidst all this experiment and 
iconoclasm there are numerous 
composers — perhaps more m 
Britain than anywhere else— who 
working quietly, have not swallowed 
whole all the new devices and 
theories invented by their more 
adventurous and dissatished con- 
temporaries These composers 
have absorbed merely those devices 
and harmonic mnovations that 
have appealed to them, and there- 
fore th^ have produced music that 
has not lost touch with their public 
The study of the history of 
musical appreciation shows a con- 
tmual struggle of the human ear 
to get used to new and unfamiliar 
sounds, particularly new harmony 
(chords) If you are gomg to swear 
allegianoe to the music of the past 
and refuse to spend any time on 
the music of the present, then 
music will eventually become an 
archaic and monbund art 
In no other art is conservatism 
and pityudioe m appreciation so 
rampant Hus idolizmg of Bach. 
Beethoven, and Brahms as the only 
oompoaers worthy of attention is 
wrong and anti-musical If you are 
hienry-mmded you do not say 
Shakrapeare, Milton, Goethe, and 
Balzac are iitMiqiiaiwi tv modem 
wnters, therefore you have no tinM 
for the latter If your mmd is 
properly abve you re-read Hamlet 
■nd The Pkkmkk Papen^ go to 
aw a play of Galsworthy or Shaw, 
•nd get ftom your ciiculating 


hbrary the latest books of Aldous 
HuxW and Enc Linklater 

Whra tt comes to music, why not 
show the same intellectual and 
emotional curiosity and broatt 
mmdedness? Ao^t Baketnna, 
Bach, Beethoven, Mozart, Chopin, 
Wagner, Debussy, Sibehus, Walton, 
and Poulenc m your stride After a 
fair and reasonable trial of these 
composers reject what you con- 
sider to be bad and unmterestmg 
and concentrate (mi what you con^ 
sider to be good and mteresting 
But never close your mind to new 
ideas and expenenoes 

Musical MastwpIsosB 

It has been possible here to make 
only a selection more or less 
arbitrarily owing to the limits of 
space, of great masterpieces of 
music that have won mtemational 
popularity The works that have 
bem chosen are those that have a 
hterary or historical background 
which throws some light on the 
meaning of the music Some 
readers may wonder why it has not 
been possible to inchide equally 
wdl-known and popular works, 
such as Tchaikovsky's Piano Ckm- 
oerto No 1 m B flat minor and 
certam symphonies of Haydn and 
Mozart The reason is that there 
IS no story to these works and the 
music can only be explained m 
terms of musical values Hiat, of 
course, really applies to all music 
As menuoned, the final value of a 
pieoe of music is its musical vahie^ 
whmh remains unarmed hy Its 
hterary background. 

Soon after the compleuon of the 
Second Symphony, Beethoven m- 
fomied one of his friends that he 
was not satisfied wtth Us muBc up 
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to that tune and that “ftom today 
I mean to take a new road '* In the 
ftdlowmg year, 1803, he produced 
his Symphony No 3 m E flat, 
uludi had been conceived on 
stnkingly ongmal lines, both m 
form and idiom The dramauc 
intensity and spaciousness, and the 
fine sweep of its four movements, 
set a new note m symphonic 
wntmg that appeared revolutionary 
at the tune Although the move* 
ments are very long they have been 
constructed with a sup^ sense of 
organic growth, particularly the 
slow movement, which is the great- 
est of all funeral marches Agaui 
the scheTBO, with rts almost aggres- 
snre humour, and the finale, m the 
form of a set of profound varia- 
tions, were certainly umque 
The music, particularly of the 
first two movements, is mtention- 
aOy heroic m character, for the 
work as a whole was mspued by 
Beethoven’s ideal hero, Napoleon 
The ongmal manuscnpt bore the 
mscnpuon ’’Bonaparte ** On May 
18, 1804, Napoleon assumed the 
title of Emperor and when Bee- 
thoven heard the news he tore up 
the title page of his new symphony 
and said ’’After all, then, he is 
nothing but an ordmaiy mortal' 
He will trample aU the nghts of 
men underfoot to mdulge his 
ambition, and become a greater 
Quant than arqumet*' Later 
Beethoven described the sympbofly 
as a **Heioic Symphony to cele- 
brate the memory of a great man ** 
A great deal of nonsense has 
been talked about the program- 
matic basis of the Eroica Sym- 
phony, as if Beethoven had intend- 
ed to write a biography of Napoleon 
m the form of a symphony Su- 
Donald Tovey aptly sums up the 
natter as foBm **Beeilioven does 


not thmk a symphony a reasonable 
vehicle for a chronological bio- 
graphy of Napoleon, but he does 
thi^ It the best possible way of 
expressmg his feelings about hnoes 
and hero-worship ” 

B«lioB*s FaniMtk SynqihoBiy 

Berhoz’s best known and most 
popular work is undoubtedly the 
Fantastic Symphony The com- 
position was completed m 1830, but 
later drastically revised This sym- 
phony was wntten under the 
emotional stress of his love for 
Harriet Smithson, the actress, who 
at first could not be bothered with 
him 

The Fantastic Symphony is con- 
cerned with the story of a young 
musician (Berlioz) of an unhealthily 
sensiuve nature and a very vivid 
imaginatKm He has poisoned 
himself with opium in a fit of love- 
sick despair, but the dose is too 
weak to do more than put him to 
sleep His dreams take the form of 
musical unagery and even his 
beloved (Harriet Smithson) be- 
comes a melody — the recurring 
theme that runs through the work 

In the first movement the young 
musicum thmks of his varied and 
conflicung emotional states before 
he met his beloved He recollects 
the ardent love which she suddenly 
mspired m him, his raguig jealous- 
ies, the reawakenmg love, and then 
religious consolation The second 
movement depicts a ballroom 
where m the whirl of a brilliant 
function be finds her The third 
movement describee a summer 
evenmg m the country Two 
shepherds play on theu* pipes a 
tune used by the Swiss to call their 
flocks together The pastoiml 
scenes and sounds give the young 
musician the repose he needs, but 
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suddenly his beloved appears and 
he IS filled with forebodings and 
uncertainties The shepherds re- 
sume theu- tune, the sun sets, there 
IS distant thunder the young 
musician is lonely silence 

In the fourth movement die 
young musician dreams that he has 
murdered his beloved and is being 
led to the scaffold A last thought 
of his love comes to him as the 
guillotine descends The fifth 
movement, which is called The 
Witches Sabbath, describes his 
presence at a hideous witches orgy 
The beloved melody returns, but 
this tune transfigured mto a vulgar, 
grotesque dance She has become a 
witch and she joms in the orgy 
Bells toll for the dead The Dies 
Irac 18 burlesqued and followed by 
the witches dance Fmally tte 
chmax is reached with the Dies 
Irae bemgcombined with the dance 

This fantastic story may add a 
certam mterest to the music, but it 
IS not necessary for an under- 
standing of the symphony, ii^ich is 
well able to stand on its own as a 
piece of abstract music Berlioz 
hunself said that he hoped that the 
music would be listened to on its 
own merits irrespecuve of any 
dramatic aid 

The first thing that stnkes one 
about the Fantastic Symphony is 
file mcredible skill and subtlety of 
the orchestration, which for the 
first time m the history of music 
becomes an mtegral part of the 
actual musical thought and texture 
When one considers that this work 
was wnttmi only three years after 
Beethoven died, there can be no 
doubt that Berlioz was one of the 
most original of all composers 
Whatever may be said about 
Berhoz's lunited harmonic sense 
and lack of melodic mvention, the 


Fantastic Symphony still remains a 
masterpiece m the effective and 
imaginative use of rhythm, dyna- 
mics, and orchestral sonorities— a 
masterpiece that has rarely been 
equalled for these qualities 

Schubert’s Unfinished Symphony 

Schubert's musical development 
is a cunous one Almost from the 
begmnmg he appeared to realize 
the emotional and desenpfive 
potentuhties of music a fact to 
which many of his early songs, such 
as Gretchen at the Spmning Wheel 
and The Erlking, bear striking 
testimony But it was not until 
1822, when he was twenty-five years 
of age, that Schubert began to 
apply a romanuc technique to his 
instrumental music No doubt 
illness, poverty, and a generally 
wider experience of life made him 
more mtrospective, with the result 
that his own emotional moods 
provided a similar creative stimulus 
to that which he had received before 
from readmg poetry The effect of 
his mental outlook upon some of 
his instrumental works is decidedly 
marked, two notable examples 
being the unfinished Symphony No 
8 m B mmor and the String Quartet 
in G, Op 161 

The su symphonies which pre- 
ceded the B minor G^o 7 m C was 
wntten after No 8) are 
classical in both techmque and 
spirit and the difference m style 
b^ween the No 5 m B flat, adudi 
is far the finest of this group, 
and the No 8 m B mmor is almost 
as remarkable as that between 
Beethoven’s second and third qmi- 
phonies While the first six 
symphonies were composed primar- 
ily for amateur performance, there 
18 httle doubt that Schubert mten- 
ded a better ftle for the B mmor. 
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the scheme of dynamics alone 
would put the work beyond the 
aveFBfB capacity of amateurs of 
that day 

Most biographers ot Schubert 
contmue to state that the B minor 
Symphony was written for the 
town of Graz m gratitude for his 
bemg elected an honorary member 
of the Styrian Musical Society In 
his letter of acknowledgement to 
the Society, dated September 20 
1823, Schubert says May my 
devouon to the art of music succeed 
in makuig me worthy one day of 
this distraction In order to expreu 
my liveliest thanks in music as well, 
1 will make so bold as to present 
your honoured soaety at the 
earliest possible date with the score 
of one of my symphonies '* Nearly 
a year later, after he had been 
sharply reminded by his father of 
his remission. Schubert sent the 
manuscript of the first two move 
ments of the Symphony in B minoi , 
which he had wntten (the original 
manuicnpt is headed with the date 
October 22. 1822) at least three 
months before he could have had 
any indication of being made a 
member of the Society Having 
cast the work aside for so long, and 
having obviously lost mterest m it, 
Schubert had no idea that he had 
left a masterpieoe unfinished All 
that concerned him for the momeni 
was the fulfilment of his promise 
with the least amount of trouble 
for hu mind was now absorbed 
with other things At least so far 
as the present wnter is concerned, 
this would seem to be the most 
obvious explaiiation 

That the symphony was not 
suitable for amateur p^ormanoe, 
nor yet properly completed, pos- 
sibly provides the explanation of 
the fhct that n was never produced 


by the Stynan Musical Society 
Certainly, the director, Anselm 
Huttenbrenner, was fully aware of 
its value In 1861, his brother Josef, 
wnting about Anselms collection 
of musical autographs, stated that 
*He possesses a treasure in Schu- 
bert's B minor Symphony, which 
we consider the equal to the great 
Symphony in C. his instrumental 
swan-song, and to any by Bee- 
thoven Only It was not finished ’ 

Eventually the original manu- 
scnpt of the first two movements 
and sketches of the scherzo and tno 
were bequeathed by a Viennese 
collector to the Society of the 
Friends of Music Since its first 
performance by this society in 
1865, and its production in London 
at the Crystal Palace two years 
later, it has become the most 
popular of all symphonies No 
doubt one of the ^ef reasons of its 
great appeal to musician and non- 
musician alike is its simplicity and 
beauty of musical means to attam 
grandeur of dramatic effect 

TchalkoTsky's Patbetlc Synphony 

The title of Tchaikovsky's Pathe- 
tic Symphony, which was written 
dunng the tot half of 1893, was 
given It after its first performance 
It was composed during a penod of 
great mental tranquillity on the 
part of Tchaikovsky In his 
brother's words, it was "an act 
of exorcism whereby he cast out 
all the dark spuits that had pos- 
sessed him in the preceding years " 
Tchaikovsky never published a 
programme to the music, but he 
allowed it to be known that he 
intended to express oertam per- 
sonal emotions in the music of the 
Pathetic Symphony whidi he was 
unable to put uito words 

In a letter to a fnend, dated 
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February 23, 1893, Tchaikovsky 
said “On the way to Para last 
December, the idM for a new 
symphony came to me, this time a 
symphony with a programme, but a 
programme that will remain an 
enigma to all Let them guess foi 
themselves, the symphony will be 
called merely Programmatic Sym- 
phony But the programme is 
indeed permeated with subjective- 
ness so much so that not once but 
often, while composing it in my 
mind during my journey, I shed 
tears As soon as I got home I 
began to write out the sketches 
and It went so quickly and eagerlv 
that m leas than four days the first 
movement was done and all the 
rest clearly outlined in my head 
Halt of the third movement is 
ready Its form will contam much 
that IS new, for instance, the finale 
will not be a noisy allegro, but on 
the contrary, a quite long athgio ' 
In August, 1937, however, Gerald 
Abraham, the well-known authority 
on Russian music, informed Eng- 
lish music-lovers for the first time 
that among Tchaikovsky’s papers 
in his old home at Khn a sheaf of 
music-paper was recently dis- 
covered with the following notes 
scribbled in penal “The ultunate 
essence of the plan of the sym- 
phony is LIFE First part — all 
impulsive passion, confidence, 
thint for Bcuvity Must be short 
(Finale DEATH— result of col- 
lapse ) Second pan love, third 
disappointments , fourth ends dying 
away (also short) '* As Mr Abra- 
ham points out, this rough draft 
does not quite agree with the final 
version of the symiAony, “but 
we can hardly doubt that it is the 
embryonic plan of it and that this is 
the soluuon of the enigma *’ 

In his biography of his brother. 



Fiv* (k Richard Wagner, German 
composer (1813^1883), 


Modest Tchaikovsky tells us that 
on the morning afttf the first per- 
formance of the qrmphony he 
suggested to Tchaik^ky tl^ it 
should be called the Tn^ Sym- 
l^ony “1 left the room before 
Peter had come to a decision 
Suddenly the utle Pathetic occurred 
tome 1 went back mto the room— 
I remember it all as cleariy as if it 
happened yesterday— and told 
Peter of my idea 'Splendid, Modi, 
bravo Pathetic,' he cned And in 
my presence he wrote down the 
utle It has borne ever sinoe “ 

Wa^*s OpwB ««TBBBWaBw“ 
Wagner (see Fig Q had been 
familiar from youth with the two 
subjects that he combmed m hia 
opera Tannhdaser Ife had lead of 
the knight Tannhftuser and his 
seduction by Venus uiTieck’s poem, 
and ETA Hoffhiann's novel Der 
Stmgerkrteg had mterested turn m 
the story of the song contest of the 
Minnesingers at Wartburg (to 
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which his version of the song con- 
test of the Masteisingers at Nurem- 
berg was onginally intended as a 
comic counterpart) Then early 
in the 1840s, the old Volksbuth of 
Tannhauser fell into his hands, 
which reawakened his enthusiasm 
for the figure of the hero, and sug- 
gested to hun the combination of 
the two stories 

The first sketches were made in 
1842, the libretto was finished the 
followmg year and the score in 
Apnl, 1845 The first performance 
was given at Dresden on October 
19 of that year 

Wagner wrote Tannhauser in a 
veritable turmoil of emotion He 
was so earned away with the idea 
that he even fear^ that sudden 
death might cheat him of his goal 
He longed **for the highest form of 
love” as an antidote to his “loath- 
ing of the modem world ' If the 
great love duet in Tristan is the 
apotheosis of spintual love there is 
no doubt that the Venusberg music 
IS Its counterpart of physical love 
No music could be more volup- 
tuous melody, harmony, rhythm, 
and orchestration appear to be 
calculated to appeal primarily to 
the senses, althou^ of course, 
every detail is worked out with the 
hand of a master craftsman 

The story of Tannhauser takes 
place around the Wartbuig, where 
dunng the thirteenth century the 
Landgraves of the Thunngian 
Valley ruled Near the castle at 
which musK and poetry were 
culbvated to a considerable extent 
was the Venusberg, m the interior 
of which lived Venus, the Goddess 
of Love, and her court of nymphs, 
naiads, and sirens Her chief 
amusement was to entice mto her 
palace the knighu and minne- 


these knights, Tannhduser, who 
has been under the spell of her 
beauty, now longs to return to the 
world Venus uses all her strategies 
to keep Tannhauser, but at last he 
invoke the name of the Virgin at 
the sound of which Venus dis- 
appears with a cry, her palace is 
obliterated, and the kmght Tann- 
hauser finds himself in the sunshine 
prostrate before a cross in the vall^ 
below the Wartburg 

The Overtuitt to “Tarnihiiiser** 
The overture, a remarkable piece 
of colourful tone pamting, sym- 
bolizes the conflict between good 
and evil which is the essence of 
the drama First we hear the music 
of the PiJgnms* Chorus, here 
played by clarinets, bassoons, and 
horns It SQon nses to a climax, 
at the height of which the violins 
enter with a fiery accompamment 
figure said to represent “the pulse 
of life” Gradually it dies away 
and the Chorus with it 
The foregoing is a sort of slow 
mtroduction The main part of 
the overture follows a vivid 
picture of the sensual joys of the 
Venusberg First, a wild viola 
figure, imleashmg tremoto violins 
and notous wind-passages, then 
Tannhauaer’s virile, rapturous song 
to Venus Later Venus's own 
seductive voice is heard (here 
re p resented by a solo darmet), but 
the bacchanal is soon resumed 
(Tannhftuser’s song with tt) At its 
height It breaks mto the fiery, 
pulsaimg violin figure of the mtro- 
duction Agamst it the PUgruns* 
Chorus theme is heard agam, first 
quietly m its original soft wind 
colours, later on tnimpets and 
trombones /brifislmo, and the over- 
ture reaches its conclusion m a 


smgeni of the Wartburg. One of 



INDEX 


Accclcratioa, 23 
meuurement of, 24-23 
Advertiaing, art and, 442 
A.gean civilmuon, 249 
Alw-hvlui, 433 
itathctm 13-16, 2lfr-l7 
Alrica, 2H4 
peoples of, 171 IT 
Agricultural science 10 
Ainus, 209 

Air conquest of the, 368 ff 
Aircraft initruments, 376-78 
types, S70-7I, 378-79 
Airspeed indicator, 377 
Alexander the Great, 236 
Alexandria 236 
Alternator, 61-62 
Aineru,a. colonization of, 280- 
81 

racial types, 188-89. 189-94 
American literature, 479-80 
Ammo acids, 1 19 
Amaba, 119-21 
Amphibians, 130-31 
Amphioxua, 129 
Anunals, 118 it 
and plants, 104-d 
Annelids, 126 
Apes, 137 
Arabs, 270 
AiclMBalogy. 9 
Architecture, 9 
Egyptian, 417-18 
English, 436 ff 
Gothic, 428, 429 
Creek, 42J. 422 
Medieval, 428 
Modem, 443^ 

Nomian. 423, 428 
RanaiHanca, 431 
Roman, 423 
Sumerian, 430 
Anatophnnai, 433 
Afistotle, 213-17. 219-20, 222- 
21. 231, 23«, 436-37 
Art 13-16, 413 ff 
neolithic, 243 
prunnive, 416 ff 
Aryans, 170, 251-32 
AMvriana, 249-90 
AatenMds. 84 
Athens. 234-33 
Atomic temb. 412-14 
raHarch, 412 
Atenia,28ff. J0,93 
Anguatua, 260 
Aianlia.210,313 
Awe Tudor plane, 374-7S 

labylMfaM. 

Bacon. Fianok, 222^ 467- 
68 

■Mtarla, HO, 111, 130 

Banking, 363-63 


Baroque art, 431 
Batteries electric, 36 
Beam iransmiuion. 383-86 
Beauty. 216-17 
Beethoven. 501-4 
Bentham, J . 213, 233 
Berkeley. 217, 227 
Berlioz, 304 
Bible, the. 451-32 
Bills, Parlianwnurv, 312-14 
Biochemistry. 13 
Biology, 13. 103 ff 
and society. 163 
Birds 131 
Birmingham, 296 
Blood 139-40 
dried, 403 
Boccaccio. 460 
Bode s last. 84 
Boilmg. 32 

Bomb, atomic, 413-14 
Bones 136 
Book, hosv made. 7 
illustration, 443 
Botanv, 13 
Boyle's tasr, 4/ 

Bram, 146 ff 
Bright, John, 297 
Bntish people, 170 
Broadrasiing. 386 
Buddha. 266-69 
Budget. 316 
Bunyan, 468-0 
Butler. Bikhop, 216 
Byzantine art, 424-26 
Emput, 262 ff. 

rasdmea. 463 
Cesar. 238-60 
Calcutla. 179-80 
Camera, 73-74 
Canada, 281 
Cancer. 400-1 
Canute, 497 
Capillattty. 49 
Chpital and lahonr, 337 
Capital expanditura, 353 
Carbohydiataa, 142 
Carbon dioxid^ 107, 141 
Carthage, 238 
Caatt aysttat, 182-83 
Catalans, 211 
Cause and aflbet, 227 
Cave man, 242 
Cell, electric, 36-57 
CeUini,461 
CaUs. bnlegieal. 121 
diviaion of, 160 
Celu.231 

Carvanlaa, 439, 462-63 
Chamber music, 493-93 
Change of suu, 32-31 
Charlemagne, 264-63 
Charlm’s law, 47-48 


Chartism, 298 
Chaucer, 461-63 
Chemical change, 37 
energy 23 18 
Chemistry of plants, 106-7 
China, 186-89, 268-0, 282-83 
Chinese art, 446-48 
liUrature, 430 

Chlamydomonas, 104, 103, 1 14 
Chlorophyll. 108-10 
Chopin, 487 
Christianity, 261 ff 
Chromosomes, 160-63 
Cuiematogiaph 392-97 
Circulatory system. 138-39 
Cities. 193-93 
early. 246-47 
Clau struggle 301-2 
aimatology, 10 
Cobden, 297 
Calentarates. 123 
Coleridge, 473 
Colour, 76-77 
musical. 485-86 
photography. 396-97 
problem, 176 
Comeu, 89. 90 

Commonsraalth. Bntiab. 323- 
27 

Communism. 300 ff. 303-6 
Commuutor, 62 
Compounds, chemical, 39 
orgaiuc. 41-42 
Conceru. 489-90 
Conductors, elsctncal. 36 
Confticiiji, 268-9, 431 
Conservation of Msrgy, 27 
cofiimniiiiDg £Sfo 
Consumme, 424 
Coiutantinople. 262. 424 
Consntution, Bniish. 293-96 
Oonaumption outlay, 330-51 
Convection eunenu, 18 , 44 
Co-opemuve Society, 298-99 
CopemicuB, 81 
CorpoiaU sute, 303 
Comimm. I9&-97 , 199 
Cretan Art, 420 
Crusadea, 268. 270-71 
CryBttla,51 
Cyclotron. 412-13 
Cune, M and Mma, 399-400 
Cytology, 13 

DD.T.404 
Dante, 449, 43040 
Danube bami. 199-202 
DBnuB.25S 
Debt, nationel, 347 
Deloe. 474, 473 
Demand and eupply. 341 
Demoemey, 294-93, 303-4^ 331 
Deecartaa, 223-26 
DialaGtK.30J 


309 



SIO 

DiGkciu.477 


INDEX 


DmkI engiae, 410 
Dignuvs ijvtni, 142-41 
Diraction flndmg. 30S 
Dinoimoe 502 
Pominioiii, Brituh, 325-26 
Dramt. Ebabaltau 467 
Frai^ 470 
anak.455 
KMtontkm. 471 
Drags. 404 
Dfydsn,469 
Duckwwd. 109 
Diiiiiia.J W.218 
Duns Seouia, 223 
Dutch pumtaiB, 432-33 
Duty. 228 
Dyauno. 60-63 


Flowm. 115 
Flying bomb, 373 
Fosiiis,50 

^^^uirsmeats. umsn. 

Foodstufli, 142-t3 
Fofcs. 22-23 
Forau, muslesl. 486 ff 
Fnnea. 274-77 
Frasiii«.S4 
Fmneh ait. 434-36 
Utantim, 461-62, 470-71 
478 

Revolution, 277. 29S 
Fugue, 487-88 


br. 151-52 . 133 
Earth and Sun. 79 ff, 91 ff 
EanhaMMiii. 126^ 

Edipaea, 69. 86 
Economin. 12. 333 ff, 365-67 
Edison afleet, 283 
Education. 16 
Eggs. 131 

Egypt, 178-79, 246 ff 
Egypnaa art, 417-18 
Hnsisln. 32, 218 
Blactndty. 55 ff 
EiaetraiiiavMli. 5S-59 
Elactront, 32 
Elmrau. 33 ff 

EUsabatlian litantuia, 467-68 
gnhgUiM. W ^ 

BMrv.^2lt,30ff 
EagUahait.436ff 
lnaiaiun,463ff 
B piwai ii ol o gy. 218 
Ethics, 214-15, 228-31 


flU275ff 

pooplssar.l99ff 


“Oaoras,’* 380 
Oermaa art. 433 
iitaiatuK, 478-79 
Gemaiiy. 278-79. 286-88 
Oladal pariod. 240-41 
Gladstone, W B.. 297 
Glands, 153 ff 
Ghiek. 494. 495-96 
God, 225 

Gothic art, 428, 429 
Gravnation. 82 
Grasoa. govaraoMBt in. 295- 
Giaak an. 430-23 
maiatiiic. 450, 453-57 
phUosophy. 219, 459-56 
Gfuaka, 252-56 
Giaan, T H . 215 
Gnag,501 

Growth, m man, 135 

Hll. 401 
Hnophilia, 140 
Hair. 138 ’ 

Harmony, 415 
Hauia, 171-72 
Hast. 112 ff 
andanargy 26 
Hadanum.233 
Hagsl. F W , 227 
Heraelkiia, 219-tl 
Haradeliia.4J5.457 
HisroflypliiGa. 10 
Hotoloar, 13 
History, 12 • 

HMsr. 216, 286 ff., 304-5 
HoUaa, Ttanas, 223 
Holbain 43i, 4^39 


Fsrns, rap ro du e t km , 116-17 
Fbtibllaiii, 362, 265-66, 275 
nma, 393-97 


Hums. D., 217. 227 
Hwirtiino. 297 
Hydra, 125 


I CWHlSBOpSi 390 
Ideahsm, sulqeedve, 17 
Ideologies, 12 
Iliad. 454 

Income, compamtive, 336 
dmtnbution of, 339 
national, 335 ff 
lediatnbntioa of, 343 
typm of. 340-42 

tadepandont Labour Party, 300 
India. 179-84, US. 268. 282 
Indian art, 448 
litaratuia, 451 
Industiy and art, 445 
espanding and deciituni, 357 
InSauoa. 348 
Inhenunee, 158 ff 
Insemination, artiflclaL 133 
Insulin, 401 

Imeaune, large, 143-44 

Iren lung. 403-4 
Italian art. 410-31 
Italy, 278-79 

Jrann. 208-10 
Japanaae an, 448 
Jass.4S2 
Jallyflsh. 123-24 
Jenghib Khan, 271-72 
Jet pfopnlsMm. 373-76 
Jaws, 166-70 

Joyce. Jamas. 450 
Jute, 179 


■mm. 174-75 

Kanu 215-17, 227, 235-36i 
2J7 

Kamal, MtMafb. 203 
Kaplai's law, 80-83 
Ktamobellesaiias. 152-53 
Kiaabc energy, 25 
Knowlsdns, 225 
panam oT. 14-15 
Koran, tbs, 452-53 


LAanr. divWon of, 334 

nBdeaptaL337 

moMMirar,3M 



Lae Tan, 451 
Laws, sdamille. 21 * 


479 



INDEX 


Sll 


I - 10 

LiS«ir%4I.S0 
Dvag and tnamiiiue matter 
19 

Lloyd Geoi«e,D, 297,298 
Local govemmant, 319-20 
Locke. 226-27 
Logic 218 

London Oovemmant, 321-22 
LonU. Houn of. 308, 3ii 
Lymph, 140 


M AB 693,407 
Manedomaw, 236 
Machiavalli. 460-61 
Madngal, 497 
Magnatum, SS ff 
Malaria. 404. 405 
Mammali, I31-3t 
Man, developmant of, 132 
Maorw 210 
Maiconi, 382-83 
Mam, K , 215-16, 300-2 
Man, 21-22 
Mathematica, 12 
Matter, 27-28 
■Ula of, 46 
MeaHucnnnt, 20 
orfeicea.23 
Melody. 484 
Malung,S4 
Mendeliam. 138 IT 
Mepacnne, 404 
Maialluisy, 9, 410 
Metab and non-owiale, 34-33 
compoimde of. 39 
dueovery of, 243-46 
MalnptayMe, 217-18 
Meieon, 91 
Mierooeopa, 74-73 
Milky Way, 97-^ 99 
Mill. J.B,213.234 
Milton, 449, 468 
Mmimkigy, 9 
Minerala. in fbod, M2 
Mlatalari,31S 
Mminippi Vallay. 190 
MolunBnd.370 
Melaeulaa. 29 &, 37 
Monu^, 293-W 
Monaatidna and art, 246 
Money, paper, 334 ff. 342 
eliculatMmar.S32,334tt 
craation or, 346 
Mo^ola. 271-72 
Menepeliei, 398. Jt59 
Moon. 84-88 
MafalJudgONtti. 228-29 
Men. Hr T, 463-66 
Morocco. 177 78 
Morpholoo. 108 



Myatkiim, 17 
Naran.172 

NatMmal Socialiam. 302-3 
Natfonalam in muae, 300-1 
Natural hMory, 103 
Ntfbula. apiral. 100-1 
Noolitkic Age. 242-43 
Neptune, 82-83 
Nervoui lyiteai, 123, 144-43 
Nm Zaalaiid, 283 
Newton. 12 
Nnttkche, 216 
Nigeria. 173 
NitrogM cycle. 112 , 113 
Notochord, 129 
Novelbte, 474, 477-78 
Wo d e u i. 32. 120 

Odyceay. 434-33 
Oil ftom coal. 408. 409 
OligaKhy,294 
Ontology. 218 
Opera. 493-97 
Open-glaaa. 75. 76 
Ontario. 497 
Orehenn. 491-93 
Olden, architectural, 422 
Ovum. 133 

PataelMrie AgA 241-^ 
Pancreae. 134 
Pandoriiu. 104-3 
Panbola. 24-23 
Pniaaiuc pbma. 110-11 
nuathyroid gland, 134 
PailHiment, 307 ff 
Farticlea, ultnnata, 32 
Mity ayatara, 310 
Pcaaam cuatoma, 190-99 

Pmialliuin, HO 
Bw.469 
Periodic table. 34^ 
Panaoopa.7D 

Panlan Empire, 231-32, 233 
Ptaflology, 10 
FMIoaopby, 16-17 
Phcmnana, 240-38 
Phyaiea.12 
Phyaid^, 103 
Plano. 490 
Plliiilary glantf, 133 
Placenta, 132 
PlBMta, 79 ff.«7 
Plant npraduetion. 113 ff 
Plaim and animali, 104-3 
PlaatK amgaiy, 407 

Plato. 215-16k 219-23. 236, 
433-36 

PaliticB.213.393K 
Polo. Mateo, 272 
POpoa,263.272 
Fnat liHpnmlDm am.441 

PnfkbriBatloa,41IM2 

Pnaal.eaily.244 

PriimtinMml,* 


PMpnrty. ewnanhlper. 342 
PMama. 111-13. 119. 143 
Ptacntology. 120 
hotona, 31-^ 

ProtoplaaiB, 119 
Punic Wan. 238 
Pyramida, 248 
Pyrrhua. 237-38 


Babalaia,461 
Raeeaornm. 164. 163 ff 
Radar 380-1 
Radiant energy, 26 
Radution. 31, 43. 64 IT 
Radio knUh, 408 
Radinm, 398-99 
Rainbow, 77 

RaahdaU. Haatlnga. 213, 233 
238 

Rain, 319-20; 323-24 
Racapitiilation theory. 129 
136 

ROBcaea, 147-49 
RdMaon. 69. 7/ 

Reformation. 274 
Rcftacboo. 70-71 s. 
Religion and art, 416-17 
RebgioiiB luantun. 432. 469 
Rembnndt. 432-33, 6X5 

art. 428-31 

Rapradnctlon. ammaL 132 ff 
vegetable. 113-13 
Repulea. 131 
Re^Un, 294 
Reapintoiy qralem, 140-41 
Revenue, govemmant, 344 
Rhythm m muBic. 484-83 
Ricaido,296 
Rlchardaon. SamnaL 474 
RJaingB, popular. 293 
Rocket bomb, 376 
Ro man eat, 423-04 

Romance; madlavBL 438-9 
RomBnMqneo(t;424.42S 
RnmantMam in ait. 440 
n BiuBB. 500 
Ronm, 236-61 
Rondo, 487 
Rbiitgen.397 
Ronaamn. 213 

Ruaaia. 278, aaa alw U.S.S.R. 
RuaaiaB Utamnie. 479 


8Mm.39 
Sappho, 437 

Saving and apendlng. 347, 54«. 
332 

Scandmnvian Utantmo. 479 
SeaptUhna. 229-30 
Schopanlnuor, 227 
Schub«<.S09 

Sewnee. alma and mathoda. 20 
Sdaooe, divomaa of, 12 
Scott, 477 

Sculplnn; Egyptian, 417 
OiedE. 422-23 



512 


INDEX 


SMddupml, //7 
Seed!. 113-16 
Seginenuuon, 127 
Senuue peeplo, 24B 
Samory ippantw, 131 ff 
Sex glendt. 134 
ID enimela, 132 ff 
u plinu 114-13 
Shidceapearc. 466-67 
Shelley, 473. 476 
Sketeton. human. 133-36 
Skm. I3B 
Smell, 132 

Smith, Adam, 216, 296 
Society, Scieiue of, 13-16 
Sociology. 11 

Sooatei. 220-21. 233. 436 
Sobdfc, 46, 30-32 
Sonata, 487-U 
Songe, 490-99 
Sophoclei, 43' 

Sound, 39-60 

South Al^ica. 173-76, 283-84 
South America, 210-11, 212 
Space. 31-32 
Space-tima, 32 
Spanish art, 433 
literature. 462-63 
Sparta. 234 
Spaakar, 310 
Spacma, 134-33 
onsm of. ISO 



Sumerian an. 418-20 
Sumerians, 246-47 
Sun. 79 ff, 91 ff 
energy of, 27. 38 
Sundew. Ill 
Sunspots, 92-93 
Suprarenal glands, 134 
Suiface teniiun, 49 
Surgery, 407-9 
Swift, 473 
Swing music, 482 
Symbalism. 10 
Symmetry 123, 124 
Symphonic poem, 490 
Symphony. 488-89 

Tngoie, 431 . 453 
Tasie, 132 
Taxes 343-44 
Tchaikovsky. 306-7 
lel-Aviv, 204 
Telegraph, S9 

Telegraphy, wireleai. 381-82 
Telephone, '9 60 
TetaMpe. 74-73 
Taleviaion. 386-92 
Temperature. criUbal, 52 
Tennaasee Vall^r 192-93 
Theatre. Elizabethan. 472 
Theocracy. 294 
Theology, 218 

Thomaa Aquinaa, 223 
Thymus gland, 134 
Thyroid gUnd. 133-34 
lmibra.483 
Tune, 21 
Touch, 132 
Trade. baUnee of, 361 
foreign, 338-60 
prospeeta, astunating, 334 
Transrormer. 63 
Treasury. 343 ff 
Tnehiiuasis, 126 
Tnode valve, 384 
Turkey, 202-3 
Turks. 270 

Ultra wnlet, 78 


Unamployment, 338, 349, 333 
U.SSR. 283-86 
government of. 303-6 
peoplm of, 204-7 
Unitad Nations, 2B6J90i 
328-31 

United Sutes, 171 
Umverse, expandmg. 101-2 
Ur, 246 
Uranus, 82 

Unnary system, 141-42 
Uterus. 134 

Utiliunamsm, 234, 238 

Vacuum flask, 43 
Variations, musical. 487 
Vaneiies, 133 
Velocity, 22 
Vertebrates 130 
Vikmgs 263, 266 
Villon I- 461-62 
Virgil, 449 
Viumins 142,401-3 
Volvux, 103 

Wages. 340 
Wagner. 496 307-8 
Water 53 
Weight. 21-22 
Whistler. 441 
Whitman 460 
Wireless telegraphy WI-82 
Wordsworth 473 
Work. 23 

Worid economy. 290-91 
World War. Pint. 283 
World War, Second. 288-89 
Worms, flat 125 
roundi 123-26 
Wright broihera, 369-73 
Wriuna. 247-48 
invention of, 10 

X-rays. 397-98 

Yeaat. 105, 106 
Yeeedi. 203-4 

Zootogy. 13 


ACKNOWLEDGEMENTS 


jPe PMbhen grat^fiiOy aAnawMat Om timy haw tlmJbUow^ 

jMif is*e hear muUud by tlHHt permieslea to boat 6rmwbigi on f*eir eoyyrly^ 


Co-operative IMon, Lad.. Ch. 8. Pig 4 
Geoege PhUip A Son. Ltd . Ch 3. Figs 1 and 2 

Unilad Stama Dapartmeni of the Interior Buranu of kUnm, Ch. 10, Fig. 19 


PMUM 1947. 

Madt wtdPrytud to Grna Britain by fMIrniu (WaUard) Ltdn Watfard. 
S.M7.T. 




